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I HAVE only to say of this volume that it is the result 
of the experience of nearly twenty-six years of hospital 
and extensive private practice, and of several years' 
study in the laboratory, of pathological and healthy 
kidneys of men and animals. The illustrations were 
all drawn by myself from kidneys, with the exception 
of Figures 1, 2, and 7, which are taken from other au- 
thors, and 4, 5, 6, and 12, which were drawn for me from 
my own preparations. 

In perusing the works of many writers upon nephritis, 
I may in some instances unconsciously have incorpo- 
rated their ideas without according due credit. I have 
endeavored, however, carefully to fulfil all obligations 
of this kind. 

As I have shown in the context, the term Bright' s 
disease, as understood by Bright himself, does not 
comprise every condition of nephritis, but as most of 
the conditions I have described are generally understood 
as belonging to Bright's disease, I have given my work 
this title, though the nomenclature is by no means 
exact. I have usually employed instead, throughout 
the book, the word nephritis. 

I have used exclusively the word albumin instead of 



VI PREFACE. 

albumen, although the termination en is generally used 
by medical writers. The word albumen, is, however, 
simply the Latin word meaning the ^' white of the 
®ggj" though it is applied to every variety of albumin ; 
the latter, however, represents the proximate princi- 
ple, and I believe chemists now generally distinguish 
the two by the terminations en and in. In Watts' 
"Dictionary of Chemistry," * the most important work 
of the kind in English, the termination in^ is exclusively 
used. 

Where, however, I have quoted from other authors, I 
have not felt justified in changing their spelling. 

My work has been, at least, conscientiously perform- 
ed, and with an earnest desire of adding to the knowl- 
edge and therapeutics of the subject of which it treats. 



H. B. MILLARD, 



4 East Forty-first St., New York, 
November 1, 1883. 



Longmans, Green & Co., London, 1870. 
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PART I. 



CHAPTER L 

THE GENERAL ANATOMY OP THE KIDNET. 

That what I have to say upon the pathology, diagnosis, 
and treatment of nephritis (Bright' s disease) may be 
quite clear, I may be permitted to map out and briefly 
describe the region in which are situated the lesions 
which exist in this malady. This is necessary to the 
general reader, because few who do not make pathology 
and histology a special study, are perfectly familiar with 
or can call at once to mind the minute anatomy of the 
kidney. 

With the general form and position of the kidney we 
are familiar enough to make it unnecessary to dwell 
upon them, simply stating, as a guide in autopsies, the 
average normal weight of the organ to be between four 
and five ounces. 

It is covered by a dense, closely adherent capsule, and 
its bulk is constituted by masses of tubules arranged in 
a certain order, connective tissue, glomeruli, and blood- 
vessels, from one portion of which the nutrition of the 
kidney is derived, and from the other most of the con- 
stituents peculiar to the urine are eliminated. 
1 



2 bright' S DISEASE. 

The whole kidney is divided into two principal re- 
gions, the cortical and medullary ; the latter, again, 
into the zone of limitation or marginal region, and the 
papillary region. The cortical region is most vascular, 
and contains many thousands of small bodies, about 
tJtt to lijs ^^^^ ^^ diameter, known as the Malpighian 
bodies. Each of these bodies consists of a congeries of 
blood-vessels, from 0.02 to 0.03 mm. in diameter, and ar- 
ranged in two main lobes, contained in a membranous 
sac, known as "Bowman's capsule." This congeries of 
blood-vessels is composed of a number of small arteries, 
which are a continuation or blossoming of a small ar- 
tery proceeding from an interlobular artery, emptying 
into Bowman's capsule at a point nearly opposite the 
neck of the capsule, and known as a vas afferens ; 
the tuft is known as a Malpighian tuft or glomerulus ; 
it subdivides into seven or eight arteries. These reunite 
to form a vessel known as a vas efferens^ which emerges 
from the capsule at a point closely adjoining that which 
the vas afferens enters. 

The convolutions of the tuft form the lobules, one be- 
ing slightly larger than the other ; they are both covered 
by a very thin layer of connective tissue ; this is reflected 
upon and forms the lining of the capsule. The whole 
surface of this delicate membrane is covered by a flat 
epithelial layer whose functions I shall hereafter allude 
to. The glomerulus is not adherent to the capsule. 

From the blood thus introduced into Bowman's cap- 
sule, certain elements, mostly aqueous, are passed out 
into the capsule, and hence arises the necessity of 
another outlet than the 7)as efferens ; this outlet is the 
commencement of an uriniferous tubule ; it commences 
as a constricted neck, which quickly dilates into a 
crooked tube if^uhulus contortus). This, with many 
windings, runs toward the medulla, in reaching which 
it becomes suddenly attenuated, and descends straight 
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down, forming the descending branch of a curve known 
as ^^Henl^s loop J* ^ In the region of the cortex it de- 
flects from the medullary ray, and is known as an ir- 
regular tubule. It then becomes convoluted, and again 
forming a convoluted tubule, of the second order, its con- 
vexity being directed toward the surface of the kidney, 
and empties by the junctional part into a collecting 
tubule ; this latter runs in a straight direction toward 
the papilla. When several of these tubes have reached 
the papilla they coalesce. A number of fascicles of col- 
lecting tubules, constituting the medullary ray^ ox pyra- 
mid of J^errein^ form a cone-like body, the base looking 
toward the surface of the kidney. These cone-like bod- 
ies are produced by the union of the tubuli uriniferi 
at about the beginning of the zone of limitation ; they 
reunite just above the papilla, forming the cone. A 
number of primitive cones form the pyramids, or ren- 
culi; they have a bottle-shaped appearance, owing to 
the space between what would represent the junction of 
the neck and body of the bottle. These pyramids are 
known as the pyramids of Malpighi^ or medullary pyr- 
amids. There are from ten to eighteen of these, sep- 
arated from each other by the prolongations of the cor- 
tex known as the columns of Bertin ; the apex of these 
pyramids forms a papilla which projects into the calices, 
these in turn being formed by the branching and sub- 
divisions of the pelvis, the latter being a basin formed 
by the expansion of the ureter. 

The formation and course of an uriniferous tubule is 
shown by Fig. 1. 

The changes of an independent uriniferous tubule, 
from its commencement at Bowman's capsule to the time 
it enters into a medullary ray, are numerous, undergo- 
ing many variations in direction and diameter. The 
diameters of the tubules in an adult vary from -^ to 
Y^y of an inch. The space between the medullary rays 
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in the cortical substance is known as the lahyrirdh ; it 
is here that the Malpighian bodies and the tubvZi con- 
U/i^ti are found. 

Bowman's capsule may be regarded as the commence- 
ment of the uriniferous tubule. The wall of each tubule 
is formed of a delicate membrane, or tunica propria ; 
this is absent in the ductus papillaris. 

Until a comparatively recent time, this membrane has 
been regarded as wholly homogeneous and structure- 
less. Ludwig shows, however, that "though," in his 
own language, "this is as clear as glass, elastic, a nu- 
cleus can occasionally be brought to view." See Chap- 
ter III. 



CHAPTER 11. 

THE BPITHELIA OF THE URINARY TUBULES. 

.The membrane of Bowman's capsule and its neck is 
continuous; but at the commencement of the convo- 
luted tubule it changes. Here the epithelia are com- 
posed of a clouded mass of nucleated protoplasm. The 
epithelial pulp is only loosely attached to the basement 
membrane. 

R. Heidenhain first called attention to minute granu- 
lations in the epithelia in certain of the tubules of ani- 
mals which he called stabchen, having a long axis di- 
rected toward the lumen, these epithelia being known 
as bacillated or rod-like epithelia. 

As the tubules undergo various changes in their caliber, 
direction, and form, so do the epithelia lining them vary. 
The convoluted tubules of the first and second order, 
the ascending and descending portions of the narrow tu- 
bules, are lined by polyhedral or cuboidal epithelia ; as 
the ascending and descending portions of these become 
narrower, the epithelia become flat. At the commence- 
ment of the collecting tubules they are lined with cu- 
boidal epithelia which soon become columnar, and in the 
lower portions they are distinctly imbricated. The form 
and structure of the various epithelia of the kidney are 
shown in the following figure from Heitzmann.* 

As the article is pertinent to the subject now under 
consideration, I subjoin here portions of a paper written 

^ Microscopical Morphology of the Animal Body in Health and Diseascf. 
C. Heitzmann. New York : 1883. 
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by me and published in the New York Journal of 
Medicine, June, 1882, treating also of certain changes 
the result of inflammation, entitled, "Researches in the 
Minute Anatomy of the Kidney." ' 

R. Heideuhain' was the first to call attention to the 
presence oE a peculiar rod-like or bacillated structure 
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existing in the nriniferous tubules. He found this struc- 
ture in convoluted tubules, in the ascending portions of 
the looped tubules, and in the intercalated tubules of 
the kidneys of mammals. 

According to his view, the rodlets (stabchen) are 
plainly visible in the outer portions of the epithelia — 

' Bead before the Naw York Medico-Cliirurgical Society, May 9, 18S2. 
' " Mikrosk. BeitrSge Bur Anat, und PJijsiologie der Nieren ; " Mai 
Arcli. f. mikr. Anat, 10 Bd, 1874. 
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that is, in those portions lying next the connective tis- 
sue, and he sometimes saw in torn epithelia the rods 
isolated. The same observer' also first demonstrated 
with accuracy that the secretion of the salts is per- 
formed only in tlie tubules, in accordance with the views 
maintained by Bowman, Char- 
cot ' deduces from the experiments 
of Heidenhain with indigo-blue 
the conchision that the secretion 
oi elimination of this coloring 
matter takes place only in those 
poitions of the tubuU uriniferi 
which are covered by the epithelia 
having the rods (epitheliam a 
batonnets). Whether the secre- 
Fio3-oomnc\LSuBaT.HcioF tion of the specific principles of 
"" BLmiDVK88ZMiB«cTED- tlic uriue takcs place Itt precisely 
^iw D oonvoi Md tuhnie B tlic Same fashlou as the elimination 
Mnrtiogumbot iinmw tubule Q of colorinff matters, he regards as 

deecmdiiiif Itmbof nHTOwtnlinfl ., , -, 

2 "^"S-JV.'""*^^ ""^ ™" impossible of demonstration ex- 
perimentally. 
In a late monograph by Charcot, Le^ns sur les Con- 
ditions Pathogeniques de F Albiiminurie, Paris, 1881, 
he regards the tubuU cotUotU and the loops of Henle, 
particularly the ascending branches of the loops, as 
the real glandular part of the kidney. "They are," 
he says, "lined by an epithelium, thick, granulated, 
clondy — in a word, glandular. They are enveloped in 
all parts by a dense capillary network, bathed, like 
themselves, in a lymphatic fluid." " These parts seem, 
-then, in some respects, designed for the selection and 
concentration of the specific principles of the urine, 

' " Verauolie iiber dan Vorgang der Harnabsonderung : " Pflflger's Arohiv, 
9Bd., p. 1„1874. 

■ Charcot ou Bright'fl Disease, translated by Millard, p. 33, Npw York, 
1878. 
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urea, and uric acid ; it is in these parts, no doubt, that 
is formed the hippuric acid, which does not pre-exist in 
the blood." 

Heidenhain, however, did not associate the rods with 
the process of secretion, for he observed a similar struc- 
ture also in the smaller ducts of the parotid and sub- 
maxillary glands, the same formation in the latter 
structure being already known to Henle and Pfluger. 
In the acini of the glandula submaxillaris and in the 
other acinous glands he could not discern them. 

E. Klein' asserts that he has observed that the rods or 
fibrils of Heidenhain, when looked at from the surface, 
are connected into a network, so that they are more 
probably septa of a honey-combed network seen in pro- 
file. What the intimate nature of these formations is 
neither of the above-named authors attempts to explain. 
My own researches, I hope, will prove their nature, 
though as to their significance I have only suggestions 
to make. Since the reticular stricture of all protoplas- ^lm 
mic formations, including, therefore, epithelium, was 
demonstrated by C. Heitzmann,' the question has been 
what the reticulum present in the protoplasm is. Un- 
questionably the two main properties of living matter 
are motion and production of its own kind. Both these 
properties are attributes of the reticulum within the 
protoplasm. As long as a protoplasmic body is alive 
and endowed with the property of amoeboid motion and 
locomotion, the reticulum in it is never in a state of per- 
fect rest. We constantly see changes in the configura- 
tion of the reticulum. We see that in a portion of the 
protoplasmic body the reticulum becomes very narrow, 
while in an opposite portion it is simultaneously wi- 
dened, especially so when a prolongation of the body, a 

^ Atlas of ffistology, London, 1880. 

* " Untersuchungen iiber das Protoplasma : " Sitzungsberichte d kaiserl. 
Akad. d. Wissensch. in Wien., 1873. 
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paendopodium, is pushed oat. In such a flat offshoot, 
or false leg, the reticulum may be stretched to such a 
degree that the projection looks homogeneous, as if des- 
titute of any structure. 

The writer above quoted claims that the narrowing of 
the reticulum is the state of contraction which is an ac- 
tive property belonging to it. The stretching, on the 
contrary, represents the state of extension which is 
merely passive, due to the pressure of the liquid pushed 
out from the contracted portion into that at compara- 
tive rest, this contracted portion being immediately after 
extended. 

The foregoing ia tenable only if we admit the presence 
of an investing layer around tlie protoplasmic body 
which prevents the liquid filling the meshes from escap- 
ing outward. The flat investing layer is claimed to be 
identical in its nature with the mass composing the re- 
ticulum proper. It is maintained, also, that the reticu- 
lum at any time, and almost instantaneously, may be 
transformed into a flat layer, as is the case in the for- 
mation of an investing layer around a vacuole. Vice 
versa, the flat layer almost instantaneously may fall 
back into the reticular structure at the moment of dis- 
appearance of the vacuole. This continuous change of 
shape and place of the reticulum is a positive proof of 
its being living matter. S. Strieker,' among the most 
recent observers, describes the reticular structure and 
its changes as follows : 

"The interior of the cell-bodies undergoes manifold 
visible variations. One of the most remarkable instances 
is furnished in the saliva corpuscles. The assumption 
that a so-called molecular motion takes place in the 
saliva corpuscles is erroneous. The granules seen with 
insufficient amplifications are transverse sections of tra- 

"Mltlheilang uber Zellen and GnindauliatanzBii : " Med. Jalirbiither, 
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becnlae. The saliva corpuscle is traversed by a sharply 
marked trabecular structure, which, so long as the cor- 
puscle is fresh, executes lively wavy motions. The 
waving gradually ceases on addition of solutions of salts 
in certain concentration, and the reticular structure dis- 
appears. The waving is now replaced by very slowly 
formed changes in the interior mass." 

A second proof of the reticulum being the living mat- 
ter proper rests upon the fact that, both in nonnal and 
in morbid processes, the new formation of corpuscular 
elements starts fi'om the points of intersection in the 
reticulum. This so-called endogenous new formation 
of living matter is especially plain in the inflammatory 
process invading epithelial formations. Here, it is im- 
portant to note, the reticulum at first becomes coarse, 
next it coalesces into lumps, which, being at first homo- 
geneous, in turn assume a reticular structure themselves, 
and now represent so-called inflammatory or pus cor- 
puscles. These corpuscles at first remain in connection 
with the neighboring reticulum by means of delicate 
filaments, which are portion and part of the reticulum. 
Later, when the pus corpuscles which have originated 
in the interior of an epithelium become extruded from 
its interior, the newly formed corpuscles represent pus 
corpuscles. 

In conducting my researches, I have studied the kid- 
neys of the rabbit, pig, dog, and man, all of them being 
preserved and hardened in a solution of chromic acid. 
I have, therefore, no observations to report upon the 
form-changes of the epithelia, but have studied the 
changes in the interior structure of the epithelia in the 
inflamed human kidney as they appear in chronic 
croupous, in chronic interstitial nephritis, in waxy de- 
generation of the kidney, in fatty degeneration, and 
in chronic interstitial nephritis with acute recurrence. 
These investigations enable me to maintain that the re- 
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ticular stracture of the epithelium of the kidney is 
really a formation of living maiter. 

Upon closely examining the epithelia of the tnbnli 
uriniferi in the kidneys of the above-named animals, 
we readily perceive, with comparatively low powers of 
the microscope (400 or 500 is sufficient), the presence of 
rod-like formations in the epithelia of the tuhvli con- 
tort% in the irregular tubules, in the ascending branch 
of the looped tubules, and in the intercalated tubules, 
entirely in accordance with Heidenhain's assertions, al- 
though he does not include the kidneys of the pig. 

The drawings of the rodlets, as given by Heidenhain 
in Max Schultze's " Archiv," and copied by Klein and 
other writers, give an exaggerated idea of the real ap- 
pearance of the rods. Even under a high power they 
are never so large as in the drawings, and seldom pre- 
sent the straight, regular, and symmetrical appearance 
there represented. The accompanying drawing (Fig. 3) 
more nearly represents their average appearance under 
a power of 1,200. 

I have found them in the healthy kidney as follows : 

In man, in the ascending tubules, power 1,200. 

In the rabbit, power 500 to 600, in convoluted, in 
ascending, and in irregular tubules. Also (never before 
mentioned) in a portion of the descending tubules. 

In the pig, in the convoluted and irregular tubules ; 
and in the same tubules, and narrow tubules, in which 
the rods are very faintly shown, of the pup. 

The pale, flat epithelia of the looped tubule proper do 
not, as a rule, exhibit the rods. The columnar epithelia 
of the collecting tubules, on the contrary, which are 
distinctly imbricated, especially in the kidney of the 
dog, exhibit the rods more or less plainly. The colum- 
nar epithelium of the rabbit does, however, show them. 
High powers (1,000 to 1,200) of the microscope corrob- 
orated the views of Klein— namely, that the rods are 
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connected with a reticulum by means of delicate fila- 
ments inosculating both with the wall of the nucleus 
around which the rods are located, and also with the 
delicate reticulum in the inner portion of the epithelia, 
next to the caliber, where the rods are usually absent. 
It is striking how the thickness of the rods differs in 
the different epithelia of the same animal's kidney. 




Sometimes they are very thin, beaded poles, with quite 
distinctly marked interstices between them. In this 
case the connecting filaments, running almost at right 
angles from rod to rod, are easily discernible. At other 
times the rods are rather bulky formations, having but 
extremely narrow interstices between them. In this in- 
stance the connecting filaments, as a matter of course, 
are very sliort, and not easily seen. In a third instance 
the outermost portion of the epithelium is a compact or 
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homogeneous mass, in which no rods can be observed 
at all. 

Another striking feature is the great variety of ap- 
pearances exhibited by the cement-substance. Some- 
times this is plainly marked at regular intervals between 
the epithelia. Then the transverse connecting filaments, 
the formerly so-called thorns, are plainly visible. At 
other times hardly any trace of cement-substance is 
seen, but the reticular structure is present in a nearly 
uniform distribution throughout the epithelial layer. 
S. Strieker {loc. cit) was the first who observed these 
same varieties in the appearance of the cement-sub- 
stance in the epithelial layer of the cornea ; also, that 
the nucleus varies greatly in the degree of distinctness 
in which it comes to observation. Where the rods are 
slender, the nucleus, as a rule, is well defined ; where, 
on the contrary, they are bulky, the nucleus is, on an 
average, not very plainly marked. The sharpest defi- 
nition of the nucleus is furnished by the flat epithelia 
of the looped tubules in which the rods, as before men- 
tioned, are absent. 

In inflamed kidneys of man I have repeatedly found 
the rods as follows : 

1. In chronic interstitial nephritis : 

a. In the convoluted tubules. 

b. In the straight tubules. 

2. In acute croupous nephritis : 

a. In ascending tubules. 

3. In chronic croupous nephritis, in the straight tu- 
bules. 

4. In chronic croupous nephritis with waxy degenera- 
tion, cross-sections of ascending tubules show the rods 
rather enlarged. Also in straight tubules in the pyra- 
mid of the same kidney. 

5. In chronic croupous nephritis with acute recur- 
rence, in cross-sections of tiie convoluted tubules. 
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6. In fatty degeneration of the kidney, in cross- sec- 
tions of the convoluted tubules. The rods here showed 
fat globules. The connective tissue was thickened. 
^ In these specimens the rods of the epithelia through- 
out the tubules are clumsy and bulky, the whole reticu- 
lum being enlarged, rendering the epithelium, with low 
powers of the microscope, coarsely granular. In many 
instances the rods are not discernible, as, in their place, 
a coarsely granular mass is present, pervading the whole 
epithelial body; or else the innermost portion of the 
epithelium looks coarsely granular, the outermost por- 
tion, on the contrary, being homogeneous and shining. 
I have repeatedly seen in acute interstitial nephritis even 
the looped tubules, which in this situation were consid- 
erably increased in bulk, provided with a coarsely gran- 
ular reticulum — nay, even with an indistinct rod-like 
structure. All these features become still more promi- 
nent by staining the specimens with the chloride of gold 
after they have been soaked and washed for several 
days in distilled water. This reagent, in a half-per- 
cent, solution, brought in contact with the specimens for 
forty minutes, renders sections from the normal kidney 
of a brown violet hue, slightly increasing the distinct- 
ness of the reticular structure of the epithelia. In the 
inflamed kidneys of man, the epithelia of a great many 
of the ascending, irregular, and convoluted tubules, upon 
being stained with the chloride of gold, as above de- 
scribed, became dark violet. With higher powers of 
the microscope we can ascertain that it is the coarse re- 
ticulum, the bulky rods, and the homogeneous masses 
sprung from coalescence, as it were, of the rods, which 
exhibit the deepest gold stain. 

As it is the tubuli uriniferi which have the rod-like 
structure, which in Heidenhain's experiments with in- 
digo sulphate are the only ones which are colored by 
it, so in the inflamed kidney it is only these tubules that 
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become colored by the gold. Ir seems reasonable to 
suppose, from the effect of tliese reagents, that the 
epithelia with rods, perhaps by virtue of their having 
more living matter and a more btilky rericuluni. are of 
most importance in secreting or forming the extractive 
matter of the urine. 

Numerous attempts to produce the stain with the gold 
in the healthy kidney of the dog, pup, i-abbit, and pig 
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were ineffectual in rendering the rods plainer than in the 
unstained condition. 

In the inflamed kidneys, in which the violet coloration 
was produced, no doubt tlie reticulum of the epithelia, 
owing to the inflammatory process, was considerably 
increased in bulk. The most marked violet stain was 
exhibited by a number of the convoluted tubules and by 
irregular and ascending lubnles. We know that living 
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matter is considerably increased in amount in the in- 
flammatory process, and are justified, consequently, in 
maintaining that the reticulum and rod-like formations 
within the epithelium, being part of the reticulum, are 
formations of living matter. 

As to the significance of the rods, it may be inferred 
from the statements I have made that they are in close 
relation with the process of secretion. Obviously, the 
stream of liquid running from the neighboring blood- 
vessels through the epithelia toward the liquids con- 
tained in the caliber, and vice versa^ will be facilitated 
by an elongated arrangement of the reticulum — ^.^., the 
rods. In a state of comparative rest the rods lie close 
to each other — nay, are coalesced into homogeneous 
masses. In this condition the cement-substance between 
the epithelia is best marked. In full activity of the 
epithelium, on the contrary, the rods will be very dis- 
tinct, will stand further apart, and the cement-sub- 
stance between the epithelia will in consequence become 
indistinct. 

2 



CHAPTER III. 

THE ENDOTHELIA OF THE URINARY TUBULES. 

While investigating the peculiarities in the structure 
of epithelia of tubuli uriniferi in their normal condi- 
tion, I often observed the presence of flat, spindle-shaped 
bodies between the basis of the epithelia and the adja- 
cent so-called structureless membrane of the tubule. 
These spindle-shaped bodies doubtless correspond to 
those flat, nucleated formations which cover the inner 
surface of the structureless layer in nearly all epithelial 
— i.e., glandular — formations. By most observers they 
are regarded as endothelia belonging to the connective 
tissue subjacent to the epithelial layers. V. Czemy was 
the first one to bring them to view in other tissues, 
which he did by staining the specimens with the nitrate 
of silver ; and C. Ludwig,* also by the silver stain, first 
indicated their presence in the urinary tubules. He 
does not fully describe them, but alludes to them as 
follows. Speaking of the basement membrane of the 
tubuli uriniferi, he says: "In general the basement 
membrane appears to be homogeneous, and cannot be 
further divided ; but occasionally a nucleus can be 
brought into view in the substance by carmine ; and in 
some instances, and for short distances, the same ap- 
pearances occur in the tortuous canals, when treated 
with nitrate of silver, as are presented by the blood and 
lymph capillaries under the same condition.'' "The 
basement membrane is as clear as glass, elastic." " The 



* Hand-book of Histology, by S. Strieker. London, 1874. 
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shape of the nucleus is usually the same in all instaucea, 
being spherical, sharply defined, and with numerous 
granules scattered through its substance." 

Such an endothelial layer, present in all varieties of 
the urinary tubules, is best visible In the front view of 
the structureless membrane, where the epithelium is 
stripped off. Here the endotheiia are comparatively 
large, irregularly polyhedral bodies, with distinct cen- 
tral nuclei. The nucleus has a plainly marked shell, 
containing in its interior a few small nucleoli, the nuclei 
being mostly of oblong shape. In the body of the en- 
dothelium a delicate reticulum is seen with very minute 
nodulations. Each body is separated from all its neigii- 
bors by a delicate light rim of cement-substance, which 
is traversed at right angles by extremely minute fila- 
ments or thorns. In side view, obviously, these bodies 
will exhibit a spindle-shape, the broadest portion of the 
spindle corresponding to the central nucleus. 

If the views of recent observers are correct — namely, 
that the structureless layer, synonymous with the hya- 
line or basement layer, is an aggregation of endotheiia 
infiltrated with elastic substance— this view may also be 
applied to the structureless membrane of the urinary 
tubules. In normal kidneys I failed to discover nu- 
clei in the structureless layer proper, which would 
indicate their construction of former endotheiia. In 
inflamed kidneys, on the contrary, no doubt was left 
as to the fact that the structureless layer is composed 
by a number of closely attached, in part nucleated, en- 
dotheiia. 

I have found the endotheiia repeatedly in the inflamed 
kidney in chronic croupous and in chronic interstitial 
nephritis, in acute interstitial and in acute croupous 
nephritis, and in fatty and waxy degeneration of the 
kidney. I have found them most frequently in the 
ascending, descending, and convoluted tubules. I am 
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not aware tliat any observer has heretofore recognized 
their existence as having a patliological significance. 

Id the inflamed kidney the endothelial layer beneath 
the epithelial is always more marked than in the nor- 
mal kidney. In chronic catarrhal (interstitial or des- 
quamative) nephritis, all the tubules that have lost 
their epithelial investment invariably show an invest- 
ment of endothelia. 




This, in the transverse section of the tnbnle, is char- 
acterized by the presence of flat, irregularly spindle- 
shaped bodies, which are always more coarsely granular 
than in the physiological condition. Their nuclei are 
also more coarsely granular, sometimes homogeneous. 
The flat shape, the large size in the frontal diameter, 
and the construction of the nuclei serve for an accurate 
contradistinction to epithelia. I have failed in obtain- 
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ing specimens indicative of a new formation of epithelia 
after the loss of the original epithelial investment. 

It may be admissible to assume that the enlarged en- 
dothelial layer serves (at least to some extent) as a 
substitute for the lost epithelia. In tubules whose epi- 
thelia, as in chronic catarrhal nephritis, are transformed 
into inflammatory or medullary corpuscles, the new 
formation also starts from the endothelia. The final 
result in this instance is known to be the destruction of 
the tubule and its replacement by newly formed con- 
nective tissue — SL condition which is known by patholo- 
gists as cirrhosis of the kidney. 

[Since writing the rough outlines of this article, I 
have recognized for the first time well-marked endo- 
thelia in the urine in a case of advanced chronic croup- 
ous nephritis with fatty degeneration. I found a clus- 
ter of three or four of these surrounded by free fat 
granules.] 

Still more plainly marked are the endothelia in 
croupous (parenchymatous) nephritis. In fact, the ap- 
pearances seen in urinary tubules where casts have just 
formed could not be explained unless by the presence 
of endothelia. 

The results of my researches may be summed up in 
the foUovnng statements : 

1. The rods discovered by Heidenhain in some varie- 
ties of the tubuli uriniferi are part and parcel of a retic- 
ulum present within every epithelium. 

2. The reticulum, including its elongated rodlike for- 
mations, is the living matter proper. 

3. The relation of the rods to the rest of the reticulum 
of an epithelial body varies greatly, the variation prob- 
ably being due to different stages or degrees of secretion. 

4. The reticulum, including the rodlike formations, 
in the inflammatory process, both in catarrhal and 
croupous nephritis, gives rise to a new formation of 
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living matter, which results in the new formation of 
medullary corpuscles or pus corpuscles. 

6. The structureless membrane is lined by flat endo- 
thelia lying between it and the basis of the epithelia of 
the urinary tubules. 

6. In nephritis the endothelia become considerably 
enlarged, and in catarrhal, as well as in croupous ne- 
phritis, they line the urinary tubules after the epithelia 
have been shed or lost ; they surround the cast in 
croupous nephritis after the epithelia have perished in 
the formation of the cast. 



CHAPTER IV. 

THE CONNECTIVE TISSUE OP THE KIDNEY. 

The importance of this tissue will be readily understood 
when we consider that to its lesions is due one of the 
most common forms of Bright' s disease, namely, inter- 
stitial nephritis. 

According to G. Johnson (" Lectures on Bright' s Dis- 
ease") this connective tissue does not exist in the laby- 
rinth, but I have repeatedly recognized it in healthy 
kidneys of man, of the rabbit, dog, and pig. No fibril- 
lated connective tissue exists between the tubuli con- 
torti. It is found, however, in the tissue immediately 
surrounding the Malpighian corpuscles, and especially 
those lying close to the medulla. These are often en- 
closed by fibrous connective tissue. 

Elsewhere, only isolated small fusiform cells lie be- 
tween the blood capillaries and the urinary tubules of 
the labyrinth. They do not, however, in any way bind 
the convolutions of the tvJbuli uriniferi either to one 
another or to the blood-vessels. The spaces between 
the tubules of the medulla in the immediate neighbor- 
hood of the papilla are filled with a distinctive fibrillated 
connective tissue surrounding the urinary tubules in a 
concentric manner. The nearer we approach the limit- 
ing layer the more delicate becomes the fibrillation and 
the more abundant the cellular elements. (Ludwig, in 
Strieker's ' ' Histology. ' ' ) 

The capillaries forming the glomerulus are covered by 
delicate connective tissue. This delicate layer also lines 
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the capsule, both layers being covered with epithelia ; 
according to Heitzmann that upon the glomerulus be- 
ing cuboid in the foetus and flat in the adult, while that 
upon the parietal portion is flat. In scarlatina, in the 
case of patients who succumbed rapidly from anuria, 
Mr. Klebs states that he found the only lesion in the 
kidney to be an excessive multiplication of the cells (or 
epithelia) of the connective tissue of the glomerulus, 
naturally producing compression of its blood-vessels. 
There is no doubt, however, that inflammation of the 
glomerulus could not exist without inflammations of 
other portions of this organ. The convoluted tissue of 
the glomerulus is often thickened, but not indepen- 
dently of other inflammation. 



CHAPTER V. 

THE CIRCULATION OF THE KIDNEY. 

The greater part of the renal arteries run into the cor- 
tex, forming arterise interlobulares. A small portion 
of these penetrate to th6 fibrous capsule, and each arte- 
ria iiiterlobularis sends to a Malpighian body a small 
trunklet called ?Lvas afferens ; a few of these zaaa affer- 
entia give oflf fine branches which break up into capilla- 
ries through which the blood passes into the capillary 
plexuses surrounding the urinary tubules. 

The vas efferens^ which contains arterial blood, after 
leaving the capsule of Bowman runs immediately to the 
medullary ray, subdividing, as it extends, into a capil- 
lary network and running in part to the cortical sub- 
stance. From the capillaries of the cortical substance 
thus formed, descend straight branches, supplying the 
medullary mys. These are the true vasa recta. 

The labyrinth derives its supply of blood from the 
capillaries running upward from the efferent vessel. 

The capillaries, composing a plexus surrounding a 
medullary ray, are never closely adherent to the urinary 
tubules, lacuniform spaces, frequently filled with fluid, 
intervening between the walls of the blood and the uri- 
nary vessels. 

Both these varieties run immediately toward the fis- 
sure-like space in the marginal layer of the medulla, 
between the fasciculi of the tubuli uriniferi. They 
break up into capillaries that form looped plexuses 
about the tubules. The circulation of the medullary 
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portion is therefore derived from the capillaries di- 
rectly arising from thevasa efferentia and from the vasa 
recta descending from the cortical plexus. "The veins 
arise from tlie capillaries of the cortical substance, es- 




pecially those of the labyrintlt, and their confluence is \ 
often marked on the surface of the kidney in the form 
of stars. As the medullary rays are lost near the sur- 
face of the kidney and the outermost portion of the cor- 
tex has no tufts, obviously tlie veins arise from the i 
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capillary system surrounding the convoluted tubules. 
The veins accompany the arteries, and empty into the 
venous plexus at the boundary zone between the cortex 
and the pyramis. The latter furnishes veins derived 
both from the capillaries of the collecting tubules and 
from the vasa recta, the ascending loops of which empty 
directly into the inter-zonal venous plexus." (Heitzmann, 
loc. city p. 738.) 



CHAPTER VL 

NERVES OF THE KIDNEY. 

Have not by histologists received the attention they 
merit. Among the most valuable investigations are 
those made by Dr. Holbrook.' 

"He found a large number of nerves accompanying 
the arteries and producing a reticulum around the ca- 
pillaries in accordance with the statements of L. Beale. 
Every tubule is accompanied by a reticulum of non- 
meduUated nerve-fibres from which prolongations pass 
through the basement membrane and produce a very 
narrow plexus close above this membrane. From the 
inter-tubular plexus delicate branches arise, running 
along the cement-substance of the epithelia and in union 
with the slender, transverse filaments traversing the 
cement-substance and inter-connecting the epithelia. 
By Holbrook' s specimens it is plainly shown that every 
epithelium is in connection with a nerve-fibre, though 
this connection is indirect through the inter-epithelial 
filaments of living matter (the so-called thorns). It 
could not be demonstrated that the nerve-fibrillae pene- 
trate the interior of the epithelia." 

' Heitzmaun : Microscopical Morphology, p. 748. 



CHAPTER VII. 

NATURE AND SOUBCBS OF THE URINAEY SBCEBTION AND 

EXTRACTIVES. 

In the language of Hofmann and Ultzmann, " The urine 
is the secretion of the kidneys, and under normal con- 
ditions is essentially a solution of such ingredients as 
belong to retrograde tissue-metamorphosis. It is a so- 
lution of urea and chloride of sodium, to which are 
added in less proportion other organic and inorganic 
constituents of the blood, as well as certain foreign 
matters introduced into the organism, which are excreted 
through the kidneys unaltered, or having previously 
undergone chemical transformation. 

'^ In a normal condition the urine contains in part or- 
ganic constituents, as urea, uric acid, creatinine, hippu- 
ric acid, xanthine, lactic acid, coloring matters, indican, 
grape sugar (Brucke), etc.; partly inorganic, chloride 
of sodium, pliosphates of sodium, magnesium, and cal- 
cium, sulphates of the alkalies, iron, and ammonium 
salts as constituents of the coloring matters ; and gases 
— carbonic acid, nitrogen, and oxygen. In pathological 
urine, grape sugar, inoside, biliary matters, fat, sulphu- 
retted hydrogen, coloring matters of the blood, uroery- 
thrine (Heller), leucine, and tyrosine, oxalate and carbo- 
nate of calcium, carbonate of ammonium, cystine, pus, 
blood, epithelium, spermatozoa, fungi, and infusoria." ' 

Tiiat the glomerulus Malpighianus is the principal 

* Hofmann and Ultzmann : Analysis of the Urine, pp. 31 , 32. New York^ 
1879. 
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source of the aqueous secretion, is now generally con- 
ceded. The delicate thin membrane of which its ves- 
sels are composed permits of an easy separation of the 
watery portion of the blood, and this facility is made 
greater by the volume of its vessels, which are large in 
proportion to the means of exit of their blood, which 
can take place only through the narrow orifices of the 
vasa efferentia. Hence arises a temporary retardation 
of circulation in the vessels of the glomerulus, which 
would become permanent except that the congestion is 
kept down by the escape of the water, which flows into 
the commencement of the uriniferous tubule. Not only 
is water secreted, but under certain circumstances albu- 
men. The transudation is increased by any obstacle to 
the flow through the vessels, or by greatly increased 
pressure. 

As is well known, Ludwig regards the functions of 
the glomerulus to consist simply in the mechanical fil- 
tration of the water of the blood, holding all the urinary 
constituents in the blood pre-f ormed, in solution. Ac- 
cording to Bowman's theory, the Malpighian tufts 
secrete essentially only the water of the urine with a 
small part of the crystallized salts, while the specific 
elements of the urine are excreted by the epithelia of 
the convoluted tubules. 

Recent experiments, however, made by Overbeck, 
Nussbaum, and Heidenhain, demonstrate the following 
facts : 

1. That the separation of the water from the blood, 
which takes place principally in Bowman's capsule, 
'Ms not wholly a simple physical phenomenon compar- 
able to that which in our laboratories is effected through 
inert membranes," * but that it is mostly performed by 
the epithelia of the glomerulus. 



' Charcot : Sur rAlbmuinorie. 
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2. Tliat the albumin and sugar are separated from 
tlie blood by the glomerulus. 

3, That while some of the urine extractives, as urea 
and uric acid, pre-exist in the blood and are separated 
from it by the epithelia of the convoluted and straight 
tubules, the epithelia of the tube system do not act in 
all cases as merely separators of previously existing 
substances, but, as has ijeen shown by the experiments 
of Schmiedberg and Koch, are really fonnative. Hip- 
puric acid exists only in feeble proportion in the urine 
of man ; it is found mostly in the urine of herbivorie, 
but in these it does not pre-exist in the blood. (Hip- 
puric acid may be considered as a combination of ben- 
zoic acid and glycocolle — sugar of gelatine.) 

Now according to the experiments last referred to, if 
into the blood of a dog benzoic acid and glycocolle are 
injected and the ureter tied, a certain quantity of hip- 
pui-ic acid accumulates in the blood. It is evident 
that this hippuric acid must have been formed in the 
kidney by synthesis, from the fact that if the vessels of 
the kidney and not the ureter are tied, the hippuric 
acid is not found in the blood. The next experiment is 
yet more conclusive. If one kidney of a live dog is ex- 
tirpated, and blood containing benzoic acid and glyco- 
colle is injected through the principal artery of the 
kidney hippuric acid is formed in the blood. This 
synthesis may be made at a cool temperature, and in a 
kidney extirpated as long as forty-eight hours. 

The epithelia of the kidney, therefore, perform the 
functions of separation as regards urea and uric acid, 
and of secretion or formation as regards hippuric acid. 
This being shown, we may assume that other elements 
of the urine are secreted by the epithelia of the tube 
system. In fact, as urea and uric acid exist pre-formed 
in the blood in minnte quantities only, we may conclude, 
as they are voided in the uriue in so much larger quan- 
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tity, that the functions of the epithelia as regards urin- 
ary salts are formative or eecretory. 

As regards the untenableness of Ludwig's theory of 
the formation or secretion of all the urinary extractives 
in Bowman's capsule — a theory, 1 may add, which was 
also held by the late Dr. Charles Isaacs, U. S. Array, 
who, I believe, first demonstrated that the Malpighian 
tiift was covered by epithelia, and by the late John "W", 
Draper— the remarks of Beale are of interest. 

" If the urine were secreted in its fully formed state 
by the agency of the vessels of the Malpighian body and 
the epithelium covering it, it is difficult to find an ex- 
planation of the fact that in every mammalian animal 
such fully formed urine is made to pass down a very 
long and tortuous tube, instead of a short straight one. 
And it might be argued that, admitting a thin layer of 
epithelia to exist upon the capillaries of the Malpighian 
bodies, it seems very improbable that these alone should 
be concerned in the secretion of the urine, while the 
large cells in such great number lining the uriniferoas 
tube are destined to perform no important office ; and 
the difficulty is much increased when we consider that 
the convolutions of the tube permit so large a number 
of these cells to be packed in very small space, 

"It seems extraordinary that any one, after carefully 
comparing the Malpighian bodies of man and animals, 
which secrete much fluid urine, with those of birds and 
reptiles, which have urine of a pasty and nearly solid 
consistence, should come to the conclusion that these 
organs are not destined for the transudation of water 
from the blood. 

"The idea of the capillaries of the straight portion of 
the uriniferous tubes being principally concerned in this 
process is still more astonishing, because one cannot 
understand how those who maintain such a doctrine fail 
to see that the arguments they advance in favor of their 
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own view apply with tenfold force to the capillaries of 
the Malpighian bodies. If water passes from the capil- 
laries around the straight portion of the tube, it must 
traverse the capillary wall, connective material, and 
lastly the thick wall of this portion of the uriniferona 
tube." ' 

Urea has been found in the blood under ordinary 
circumstances, and in gout. Dr. Oarrod has been able 
to detect, by very delicate teste, traces of uric acid in 
the blood in health ; while in gout, uric acid, free or in 
combinations with soda, can always be found. These, 
however, are mainly formed in the kidney, inasmuch as 
when these organs are removed no traces of these salts 
can be found in any of the tissues. The various ex- 
tractives are undoubtedly formed principally in the 
kidney, as the bile is formed in the liver. Some experi- 
ments notably demonstrate this. 

If the renal vein be tied, more urea is found in the 
blood than if the kidneys be extirpated. When these 
organs are removed, no urea, or only a trace, is found 
in the blood ; but if the ureters be tied, the accumula- 
tion is very considerable. 

These conclusions will be sustained en route by other 
proofs ; but enough has been said to prove that the 
function of the glomerulus is to separate the aqueous 
portions of the blood, while the specific products are 
formed or secreted by the tubular apparatus. 

There seem to be, however, but few supporters of 
the doctrine that uric acid and urea are formed in the 
kidneys. 

It now remains to determine by what parts of the 
kidney these secretions are eliminated or formed, and 
how. 

Experiments show quite satisfactorily that the selec- 
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tion of these products takes place in the convoluted 
tubules and in the loop system. The collecting tubules 
may be excluded as belonging only to the excretory 
apparatus. 

Charcot considers that this elimination takes place in 
those portions of the tubuli uriniferi that are lined by 
a cloudy or rodlike epithelium, namely, the tubuli con- 
torti and the ascending branch of Henle's loop. The 
function of these epithelia is undoubtedly the separation 
from the blood, which is contained in the capillary plex- 
uses surrounding these tubes, formed by the branches 
of the vasa efferentia^ of a considerable quantity of 
the dSbris of the blood corpuscles in the form of extrac- 
tive matter. 

If it as yet be not conclusively proven that the epi- 
thelia have the power of altering some of the substances 
they separate from the blood and converting them into 
urea, uric acid, and the peculiar urine extractives of 
which so large an amount is excreted, the functions of 
the epithelia of the loop system in the separation or se- 
cretion of the urinary salts is shown conclusively by 
Heidenhain's experiments.* 

If the water and the specific principles were both se- 
creted by the glomerulus, the suppression of the former 
would involve the suppression of the latter. Such, how- 
ever, is not the case. The watery secretion may be in- 
terrupted by diminishing arterial pressure in the kid- 
11^7) by copious blood-letting, or by division of the 
spinal cord below the medula oblongata. If, in an ani- 
mal whose spinal cord has been divided, an injection of 
a solution of sulphate of indigo sodique be made, not 
the most minute quantity of urine reaches the bladder, 
but the colorinjg matter passes into the kidney. It is 
secreted but not excreted. In such a case it is not dif- 



* Given in detail in Charcot on Bright's Disease, Millard's translation. 
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fused, as in the normal condition, throughout the kid- 
ney ; it occupies only the cortical substance. 

The microscope enables us to determine, thanks to the 
blue tint, what parts of the uriniferous tubules, and in 
these tubules what elements, are concerned in thiselimi- 
uatiou, "The parts which are colored, then, are: First, 
the convoluted tubules ; second, the ascending branches 
of Henle's loop. The capsules of Bowman, on the con- 
trary, as well as the descending tubes of the loop, do 
not present the slightest trace of blue." (See Cliarcot, 
American edition, p. 31.) These portions are the very 
ones lined by a rodlike epithelium." 

" If the animal be killed ten minutes after the injec- 
tion, we perceive that the coloring matt^;^ impregnates 
solely the epithelia. If the animal be killed, on the 
contrary, an hour pr later after the injection, we find the 
epithelial cells colorless, and the blue matter to hare 
passed into the lumen of the canals, where, owing to the 
absence of water, it is found in a highly concentrated 
state — that is, in the form of a crystalline deposit." 
(Charcot, p. 21.) 

It is evident enough that in this experiment this sub- 
stance is selected from the blood contained in the capil- 
lary plexus surrounding the tubules and derived from 
tbe vasa eflferentia. 

"There is every reason for believing that phenomena 
essentially the same occur when the secretion of the 
water is allowed to continue ; only, under the influence 
of this secretion, the coloring matter is carried away far 
from the primitive seat of elimination^that is, it is dif- 
fused into the descending or slender branches, into the 
collecting tubes, and finally into the urine. It is this 
that happens when, at a certain moment following close 
upon the injection, all the parts of the kidney, with the 

' I have sliown since Eeidanlioin'B inveatigutioiis tLat the desteadiug tn- 
halvt ill tlie rabbit ahow the roda. ( Vide Chsptur 11.) 
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exception of the glomeruli, are fomid to be colored ; bat 
this coloration rapidly disappears when the animal is 
permitted to live, all the coloring matter carried by 
the water passing into the nrine.'' (Charcot, loc. cit.) 

Heidenhain also varies the experiment by cauterizing 
portions of the surface of the kidney, thus suppressing 
in the corresponding parts of the kidney the secretion of 
water ; in the parts not cauterized the coloration affects 
the medullary and cortical portions, and in those cau- 
terized only the cortical, in this 'pSLtt only the convoluted 
tubes and ascending branch of Henle's loop being af- 
fected. 

The object of the aqueous secretion is probably only 
to give fluidity and to carry the products into the col- 
lecting tubes. 

Still more conclusive is the result of the injection of 
urate of soda^ one of the salts found in normal urine. 
In the experiments of Mr. Heidenhain the urate of soda 
injected in a concentrated solution is deposited in the 
canalicvZi contorti^ in the form of yellow granulations 
accumulated in the lumen of these tubes, while there is 
not found in the glomeruli the slightest trace of it. 

In the urine of birds, which is almost solid from the 
uric acid it contains, this is never found in Bowman's 
capsule. 



CHAPTER Vin. 

THE SIGNIMCANCB OP THE EXISTENCE OR NON-EXISTENCE OP 
ALBUMIN IN THE XJRINB, AND THE GENERAL CONDITIONS 
OF ITS OCCURRENCE IN HEALTH AND DISEASE. 

That the mere presence of albumin in the urine or its 
absence does not indicate that nephritis exists or does 
not .exist is generally recognized. The former is, how- 
ever, often a phenomenon of such grave import that its 
recognition and meaning demand serious consideration. 

Albuminuria occurs in urine either as a physiological 
or pathological event, in the former being, however, "in 
small quantity, transient, and compatible with a perfect 
state of health " (Chateaubourg). As a physiological con- 
dition it is as yet not generally recognized, but that it 
does thus occur I think has been satisfactorily shown. 
I do not here include the albuminuria following de- 
ranged digestion, great mental or physical exertion, 
excesses in eating or drinking, exposure to a low tem- 
perature, biliary derangements, etc., since, after these, it 
is the exception when albumin cannot be detected by 
delicate tests. But very recent researches which I shall 
specify, on an extensive scale and conducted under the 
most favorable circumstances, clearly enough show that 
albumin may often be found in the urine in the case of 
persons enjoying perfect health, without any known 
exciting cause, and under influences of repose, diet, etc., 
most calculated to prevent it, and that it often occurs 
in children in perfect health. 

Albumin formed externally to the kidneys, as that ac- 
companying blennorrhoea, deep vaginitis, and cystitis, or 
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occurring from blood in the genito-urinary system ex- 
clusive of the kidney, is to be eliminated here, as I refer 
only to renal albumin, and as all the varieties of albu- 
min found in the blood ' are to be found in the urine 
without important modifications, I should state that in 
speaking of renal albumin I refer to serine, or the albu- 
min of the blood, and to globulin, the two coexisting in 
the urine. The former, however, is in only small pro- 
portion to the other. Egg albumin injected into the 
veins passes into the urine. This is not the case, how- 
ever, with serum albumin. 

For some time, however, an idea of physiological 
albuminuria has existed. It was suggested by Gubler in 
1865 that albumin occurred in the urine of well per-* 
sons; Ultzmann, in 1870, recognized albumin in the 
urine of eight young persons in good health ; in 1873 J. 
Vogel stated that he had for several years recognized 
the existence of albumin without appreciable lesion of 
any organ. Saundby found it to be persistently present 
in the urine of two young persons in perfect health, a 
lacteal diet and repose in bed causing it to diminish but 
not to disappear. 

Dr. G. Johnson regards the occurrence of albumin 
in persons in ''apparent" perfect health as common, 
and reports a number of instances in which it existed in 
notable quantities. In regard to one of these cases, 
however, he states : 

"1. In this latent albuminuria without apparent 
lesion, if the cause be sought some excitement will al- 
ways be found. 

"2. That the presence even of traces of albumin in ' 
the urine is always pathologic and never physiological." 

* Hoppe-Seyler gives eight groups of these, namely: 1. Albumins; 2. 
Globulins; 3. Fibrins; 4. Albuminates; 5. Acid albumins or syntonin; 
6. Amyloid ; 7. Coagulated albuminous bodies ; 8. Peptones. It is neces- 
sary to treat here only of the first two. 



SlONinOANCE OF ALBUMIN" IN THE URINE, 39 

It is unlikely thai all tlie above observers were mis- 
taken in their conclusions that albumin was found in 
health, but as their method of testing in each case is not 
given, and as they do not state whether microscopic 
examinations were made, it is not possible for us to say 
that the supposed albumin was not peptonuria, or that 
the microscope might not have shown in some of the 
cases the existence of slight nephritis, I have myself 
detected, by Tanret'a test especially (the double iodide 
of mercury and potassium), albumin in the nrine in 
numerous cages where no evidences of deranged health 
existed. 

Senator, with every precaution, flrst evapoi-ating the 
urine, found many cases of albuminuria in perfect health. 

The experiments and observations, however, to which 

I have alluded as being the most weighty as showing 

the occurrence of albumin perhaps as a physiological 

: phenomenon, were conducted by Drs. L. Capitan and 

Chateaubourg of Paris, and are given by them with 

I gre at precision in monographs recently published.' 

^^^^B!he first series, as sltowing the occurrence ol 



Albuminuria in Health and after Food, 



consisted in the examination of the urine of 98 soldiers 
of from twenty-one to twenty-five years of age. The 
examination was made on Monday, and the men had not 
been -subjected to any fatigue the preceding day, and 
there had been no fatiguing exercises nor marches in 
the morning. The soldiers were generally from the 
country, and were without important previous antece- 
dents of illness. The examinations were made three 
hours after their mid-day meal. Many of the specimens 

' L. Capitau : 'B.euiinTiiWoB Experimental es et :^linic[ue8 sur les AlbamiQwies 
TranflitoiruB, Paris, 1883, ftnd A, dH la Cflle da Clialaaiibourg: Recherches 
Bnr I'AlbuminDrie Phjaiologiquii. Furis, 18S8. 
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were submitteli to microscopic examination. Tanret's 
reagent was used, the urine being allowed to fall upon 
it drop by drop. The result was that in the urine of 54, 
no albumin was found. In the urine of 20 there was a 
delicate disk showing about 0.007 gr. albumin to the 
litre. In the urine of 24, Tanret's solution and heat 
showed 0.04 to 0.08 gr. of albumin to the litre. 

Influence of Digestion upon Physiological Albu- 
minuria. 

In July of this year Chateaubourg examined the urine 

collected at 9 p.m. of 94 soldiers, five hours after a meal, 
with the following result. (These soldiers were the same 
whose urine he had examined on waking, after exercise, 
etc.) 

The urine of 76 (or eighty-two per cent.) contained al- 
bumin, 1 showing it by heat ; of the others, 9 had a very 
decided cloud, and 32 well marked ; the others faint. 

Leube examined the urine of 119 healthy soldiers. 
The urine of digestion showed albumin only in 18 cases. 
The tests he used, however, are not given, and the re- 
agents usually employed show albumin only in con- 
siderable amount, and the subjects had also observed 
the recumbent posture after eating. 

Albuminuria in Healthy Ohildren. 

Capitan examined, at the Hdpital des Enfants As- 
sistes, the urine of 97 children, aged from one year and 
a half to eighteen years. Sixteen specimens contained 
no albumin ; in 38 the albumin was clearly marked, 
varying, however, from a slight trace, 0.007 gramme to 
the litre, to 0.02. 

Chateaubourg examined at the same hospital the urine 
of 142 healthy children from six to fifteen years of age. 
One hundred and eleven of the specimens contained al- 
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bnmin ; in 14 cases it was very strongly marked ; in the 
others it existed only in variously slight degrees. 

Great care was taken in ascertaining the health and 
antecedents of the children. 

Hest and Fatigue as Injluencing Albuminuria in the 

Healthy. 

In July of this year Chateaubourg examined the urine 
of 120 soldiers of infantry. The subjects were healthy, 
free from any indispositions, and were from twenty-two 
to twenty-live years of age. The specimens were taken 
at 5.30 A.M.; the soldiers had exercised less than usual 
the previous day. Ninety-two specimens contained albu- 
min (seventy -six per cent.). In 33 of these the cloud- 
iness was strongly marked — varying in the others. 

The same author examined the urine of 88 troopers 
after two hours' severe exercise in a very hot sun. 
Seventy specimens (87.5 per cent.) showed albumin in 
various degrees. 

The same month he examined the urine of 111 foot 
soldiers, after a march of about eleven miles ; in 100 
cases the urine showed albumin. 

On the whole, the urine of 201 specimens out of 231 of 
soldiers who were fatigued showed albumin. 

These facts seem to show that albumin may be found 
by proper tests to exist in health. I regret that my time 
and the fact that my manuscript is now being printed 
will not now permit me to give more fully these admir- 
ably conducted experiments, the mode of using the re- 
agents, etc., as also a precis of their other observations 
and experiments in showing the influences of heat, cold, 
various diseases, etc., in producing albuminuria. I shall, 
however, refer to them, as they are of importance. 
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Tlie iTifluence of Severe Intellectual Exertion in Pro- 
ducing Physiological Albuminuria. 

Chateaubourg found that the urine of 46 out of 60 pu- 
pils at one of the government schools who were hard at 
work preparing for examinations, or ninety-two per 
cent., contained albumin. 

The Influence of Cold Bathing. 

The same author found tlie urine of 37 soldiers out of 
53, taken on rising, to contain albumin. The same day 
the urine of all these soldiers, after a cold bath, con- 
tained albumin ; in the cases that had previously con- 
tained it the amount being greatly increased, so as to be 
rendered apparent by heat and nitric acid. 

Chateaubourg also shows that menstruation and 
sexual excitement are often accompanied by albumi- 
nuria. 

Albuminuria produced by Reflex Action. . 

Capitan also instituted a series of experiments show- 
ing that transient albuminuria may be produced by ele- 
vating the temperature of the body^ by irritating the 
spinal cord and brain, and by irritation of the sciatic 
nerve. Also by irritating the auditory nerve (by a series 
of detonations), and the retina by strong light. The in- 
terpretation of these two entirely new experiments, ac- 
cording to Capitan, is to be found in the reflex vaso- 
motor action consequent upon violent excitement of the 
special sensibility of the sensitive nerves, and the con- 
sequent general disturbance of the nervous system re- 
sulting therefrom. He has also produced albuminuria 
by irritating the abdominal plexus of the intestine, by 
cutaneous irritation and by the hypodermic injection of 
chloroform, and by lowering the temperature of the skin. 

The conclusions of Chateaubourg are : 
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1. Albumin is found in the urine of the majority of 
healthy persons, more or less abundantly, and transient 
in its character. 

2. Rest in bed has a clearly marked influence in di- 
minishing the amount oi albumin excreted. 

3. Bodily fatigue greatly influences the production of 
physiological and transient albuminuria. 

4. Intellectual labor augments with most people the 
quantity of albumin existing in the urine. 

6. Cold bathing exerts considerable intlueuce in in- 
creasing physiological albuminuria. 

6. Sexual excitement and menstruation manifestly af- 
fect albuminuria in the healthy. 

7. Albumimiria la as frequent in children as in adults, 
but the quantity of albumin excreted is less. 

8. Digestion, if accompanied by rest, does not exert 
much influence upon physiological albuminuria. 

These investigations are of practical importance, as 
the discovery of albumin, which may often be made by 
improved means of testing, where formerly it could not, 
is calculated, unless its signiflcance be understood, to 
create undue anxiety on the part of the physician, but 
its real meaning understood, and with a microscopic 
examination, the physician is in a position to reassure 
his patient and to avoid the error of unnecessarily ener- 
getic measures of relief from dangers which do not 
exist Tlie microscope is in doubtful cases the only 
reliable test whether nephritis exists. 

I think, however, so far as the presence of albumin is 
concerned, that when it exists in such minute quantities 
that it cannot be detected by nitric acid, it is not of 
much practical importance as indicating the existence 
of nephritis. 

Albumin, as a pathological condition, may be pro- 
L by nuraeroas causes other thau nephritis. The 

flnence of pyrexia in producing it is well known, and 



indeed tt is almost always ftatt in severe pyretic 
ctwdidoBa. 

Dr. Calvin Ellis' has, in an interesdng mouc^rapb, 
compiled a table enoiBefaCii^ a huge aiunber of condi- 
tions that Qtaj produce albpmipooa nrine. 

AlbninJn may appear in tlie mine from the imperfect 
digestion of food. Dr. Brunton gives an account of a 
patient in whose case albamlnous urine invariably fol- 
lowed the use of fat or animal food eaten in the morn- 
ing. Taken at night, these did not produce albamin. 
The patient suffered greatly from indigestion, particu- 
larly acidity. Treatment which improved the digestion 
relieved, without coring, the albuminuria, which would 
disappear after the use of farinaceous food exclusively. 
These pheuomeua, with the fact that albumio coaga- 
hited only at a high temperature, 175° to 18U% led Dr. 
BrantoQ to conclude that in this case it was not serum 
albamin, bat was of the same nature as ^g albumio, 
owing, as he thought, to imperfect digestion of albu- 
minous substances from imperfect pancreatic digestion. 
The non-assimilation of albumin in the stomach or intes- 
tinal canal, in certain cases, has been repeatedly shown 
by Drs. Parkes, Pavy, C. Bernard, Stockvis, Gnbler, and 
otliers, albumin in these cases being found in the urine. 
Cliristison gives one case in which cheese always pro- 
duced albumin. These forms of albumin are, however, 
unlike serum albumin ; they are diffusible through ani- 
mal membranes, while serum albumin is not, and pre- 
HtjUts, also, other differences. Tlieir action closely resem- 
bles that of egg albumin. These cases are of interest, al- 
though tile substance found is undoubtedly peptonuria. 

I have met with instances of deranged digestion in 
which I found serum albumin, and the albuminuria 
was not owing to nephritis. In most of these cases the 
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amount of albumin was very slight, sometimes not more 
than a trace. In some cases the reaction would be given 
by nitric acid, heat, picric acid, and the double iodide 
of potassium and mercury, showing it to be serum albu- 
min; in other cases peptonuria alone would be found. 
In no instance yet, however, have I found a considera- 
ble amount of serum albumin from simple impaired 
digestion, or without organic disease of some part of 
the system. 

Kendall ("These sur Albuminurie Aliraentaire," 
Paris, 1883) finds that in lymphatic or nervous subjects 
complaining of general malaise, difficulty of work, etc. — 
people, as it were, half way between health and illness — 
many apparently unimportant circumstances, and even 
digestion, will be followed by albuminuria disappearing 
when digestion is completed. 

Dr. EUia enumerates among the various causes capa- 
ble of producing albuminuria : 1. The irritant poisons, 
both those which establish local irritation of the kid- 
ney, as phosphorus, arsenic, cantharides, turpentine, 
and irritant poisons generally, as the mineral acids. 2. 
Disordei's of the circulatory system, as affections of the 
heart, various fevers, as intermittent or yellow fever, 
peritonitis, pneumonia, or pleurisy. 3. Blood-poison- 
ing with or without fever, as ischEemia, acute rheuma- 
tism, typhoid or scarlet fever, diphtheria, variola, mea- 
sles. 4. Affections or diseases of the nervous system 
or brain, as convulsions, mania, affections of the spine 
or spinal cord. 5. Changes in the blood, as in suppu- 
ration, syphilis, scurvy, cholera. G. Lead-poisoning, tu- 
mors or cancerous affections, goitre, interference of the 
functions of the skin by cold, burns, fxom varnishing 
the skin with gum arable. 

He enumerates one hundred and twenty-four condi- 
tions, exclusive of nephritis, which may produce albu- 
minuria. Many of the causes, however, are similar in 
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their character and belong to the same genns, as for ex- 
ample a number of varieties of fever, several varieties 
of affections of the spinal cord, etc. I will add to the 
list of irritants one which I have not heretofore seen 
mentioned, namely, ginger, which in large doses is capa- 
ble of producing intense albuminuria, ischuria, and renal 
Inflammation. 

The direct cause of albuminuria other than physio- 
logical, is some abnormal condition of the circulatory 
process of the kidney. Until recently the theory has 
been genei-ally accepted that albuminuria was produced 
by some cause leading to increased rapidity of the cir- 
culation within the glomerulus ; in a word, it has been 
regarded "as a general law that the walls of capillaries 
permit the exudation of transudates in a larger propor- 
tion if the blood-pressure in these vessels be augmented." 
The experiments of Ludwig and Faschntin show, how- 
ever, that this is not the case. A summary of theae ex- 
periments may be found in Charcot {Legons sur PAlbu- 
minurie). The experiments of Overbefk and of GoU 
and of Stockvis, detailed in the same work, also show 
that with diminished pressure or swiftness of the arterial 
current through the glomerulus, albumin is secreted, 
while on the other hand, increased pressure with in- 
creased rapidity result in increased secretion of urine 
and an absence of albumin. 

What is observed in interstitial nephritis with hyper- 
trophy of the heart seems to be opposed to the above 
statements. But it should be observed that in inter- 
stitial ^nephritis the albuminuria which accompanies 
the polyuria is not the consequence of the increased 
pressure in certain glomeruli which have remained 
healthy, but of obstacles to the circulation producing 
increased pressure or diminished velocity in the altered 
glomeruli. 

In venous stasis there is reason to believe that the 
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venous reflex takes place with difBcuIty in the glome- 
ruli, for in spite of the absence of valves, venous injec- 
tions reach the glomeruli very imperfectly. On the 
other part, the afferent vein is placed between two sys- 
tems of capillaries — an unfavorable condition for the 
return of venous blood ; it is therefore probable that, 
in spite of the venous stasis, the pressure is diminished 
in the glomerulus. The important point, however, or 
one which cannot be contested, is the diminished veloc- 
ity. Thus in all cases of local or general disturbances 
of the circulation which determine albuminuria, it is 
neither the augmentation nor diminution of Che blood- 
pressure within the glomerulus that is to be regarded 
as the cause ; it is the diminution in the velocity of the 
blood-current or the prolonged sojourn of the slightly 
oxygenated blood in the renal capillaries. We here 
find, then, the conditions of anoxemia of the epithelia 
of the glomerulus that we have heretofore shown the im- 
portance of as being unfavorable to the urinary secre- 
tion. Then it is these same conditions that preside over 
the secretion of albumin, and this circumstance explains 
this remarkable fact, that in albuminuria connected with 
disturbances of the circulation the urine is rare at the 
same time it is albuminous. 

The theory that albumin makes its way through the 
capillary plexus and the basement membrane when 
there is great congestion is erroneous. Many authors 
state that in parenchymatous nephritis where the 
epithelia are perished there is a constant leakage through 
the basement membrane of the tubules. But the albu- 
min must then make its way through the blood-vessels 
and structureless membrane. I have shown, too, that 
when the epithelia perish they are invariably replaced 
by an endothelial growth. The albumin would then 
have three layers of tissue, unlike in their formation, to 
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It has been repeatedly demonstrated also that the albu- 
min of the blood cannot transude, under ordinary cir- 
cumstances, animal membrane. The urine and albumin 
are in all cases affected, as is easily shown, by all varia- 
tions of the arterial or venous circulation of the kidney, 
and serum albumin in the urine cannot exist without 
these variations. And it is indeed within the capsule of 
Bowman that albumin is transuded or secreted. In the 
language of Charcot, "numerous cases may be cited in 
which albumin is found in the urine without any ap- 
preciable lesions in the epithelia; and inversely there 
exist many observations where the alteration of the 
epithelia was undeniable, and where, nevertheless, albu- 
min was completely absent." * 

Having stated the general conditions under which 
albumin is found in the urine, I will briefly consider 

^ Charcot, loc. cit., p. 51. 



CHAPTER IX. 

THE TESTS FOR ALBUMIN IN THE UEINE. 

It may be stated that the normal specific gravity of 
the urine ranges from 1015 to 1022. The albuminous 
urine of nephritis, unless where acute hemorrhagic 
nephritis exists, or an excess of urates, is usually clear 
or pale-looking, sometimes having a soapy appearance. 
It froths easily upon shaking or stirring and remains 
frothy much longer than normal urine. 

The well-known tests, heat and nitric acid, though not 
always to be relied upon for the detection of very small 
quantities of albumin, will be generally found easily 
available, and with proper restrictions accurate under 
ordinary circumstances. 

To Test for Albumin by Heat. 

It is important that the test-tubes used should be 
perfectly clean, or an alkali albuminate may be formed. 
The test-tube may be filled half full of urine and the 
flame of a spirit lamp applied to the upper third. If ap- 
plied to the bottom, violent succession and running over 
of the liquid is liable to result. If the urine be neutral 
or alkaline, it should be made acid by adding a few 
drops of acetic or citric acid, since otherwise, if albumin 
were present in small quantity it would escape detec- 
tion. If albumin be present a moderate degree of heat, 
140° P., soon produces an opaline appearance which 
becomes opaque if a large percentage of albumin be 
present. 
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indeed it is almost always present in severe pyretic 
conditions. 

Dr. Calyin Ellis' has, in an interesting monograph, 
compiled a table enumerating a large number of condi- 
tions that may produce albuminous urine. 

Albumin may appear in the urine from the imperfect 
digestion of food. Br. Brunton gives an account of a 
patient in whose case albuminous urine invariably fol- 
lowed the use of fat or animal food eaten in the morn- 
ing. Taken at night, these did not produce albumin. 
The patient suffered greatly from indigestion, particu- 
larly acidity. Treatment which improved the digestion 
relieved, without curing, the albuminuria, which would 
disappear after the use of farinaceous food exclusively. 
These phenomena, witli the fact that albumin coagu- 
lated only at a high temperature, 175° to 18U°, led Dr. 
Brunton to conclude that in this case it was not serum 
albumin, but was of the same nature as egg albumin, 
owing, as he thought, to imperfect digestiou of albu- 
minous substances from imperfect pancreatic digestion. 
The non-assimilation of albumin in the stomach or intes- 
tinal canal, in certain cases, has been repeatedly shown 
by Drs. Parkee, Pavy, C. Bernard, Stockvis, G-ubler, and 
others, albumin in these cases being found in the urine. 
Christison gives one case in which cheese always pro- 
duced albumin. These forms of albumin are, however, 
unlike serum albumin ; they are diffusible through ani- 
mal membranes, while serum albumin is not, and pre- 
sents, also, other differences. Their action closely resem- 
bles that of egg albumin. These cases are of interest, al- 
though the substance found is undoubtedly peptonuria. 

I have met with instances of deranged digestion in 
which I found serum albumin, and the albuminuria 
was not owing to nephritis. In most of these cases the 
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araoant of albamin was very slight, eometimeB not more 
than a trace. In some cases the reaction would be given 
by nitric acid, heat, picric acid, and the double iodide 
of potassium and mercury, showing it to be sernm albu- 
min; in other cases peptonuria alone would be found. 
In no instance yet, however, have I found a considera- 
ble amount of serum albumin from simple impaired 
digestion, or without organic disease of some part of 
the system. 

Kendall ("Thgse sur Albuininurie Alimentaire," 
Paris, 1883) finds that in lymphatic or nervous subjects 
complaining of general malaise, difficulty of work, etc. — 
people, as it were, half way between health and illness — 
many apparently unimportant circumstances, and even 
digestion, will be followed by albuminuria disappearing 
when digestion is completed. 

Dr. Ellis enumerates among the various causes capa- 
ble of producing albuminuria : 1. The irritant poisons, 
both those which establish local irritation of the kid- 
ney, as phosphorus, arsenic, cantharides, turpentine, 
and irritant poisons generally, as the mineral acids. 3. 
Disorders of the circulatory system, as affections of the 
heart, various fevers, as intermittent or yellow fever, 
peritonitis, pneumonia, or pleurisy. 3. Blood-poison- 
ing with or without fever, as ischsemia, acute rheuma- 
tism, typhoid or scarlet fever, diplitheria, variola, mea- 
sles. 4, Affections or diseases of the nervous system 
or brain, as convulsions, mania, affections of the spine 
or spinal cord, 5. Changes in the blood, as in suppu- 
ration, syphilis, scurvy, cholera, 6. Lead-poisoning, tu- 
mors or cancerous affections, goitre, interference of the 
functions of the skin by cold, burns, from varniahing 
the skin with gum arable. 

He enumerates one hundred and twenty-four condi- 
tions, exclusive of nephritis, which may produce albu- 
minuria. Many of the causes, however, are similar in 
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their character and belong to the same gernis, aa for ex- 
ample a number of varieties of fever, several varieties 
of affections of the spinal cord, etc. I will add to the 
list of irritants one which I have not heretofore seen 
mentioned, namely, ginger, which in large doses is capa- 
ble of producing intense albuminuria, ischuria, and renal 
inflammation. 

The direct cause of albuminuria other than physio- 
logical, is some abnormal condition of the circulatory 
process of the kidney. Until recently the theory has 
been generally accepted tliat albuminuria was produced 
by some cause leading to increased rapidity of the cir- 
culation within the glomerulus ; in a word, it has been 
regarded "as a general law that the walls of capillaries 
permit the exudation of transudates in a larger propor- 
tion if the blood-pressure in these vessels be augmented." 
The experiments of Ludwig and Paschntin show, how- 
ever, that this is not the case. A summary of these ex- 
periments may be found in Charcot {Lemons sur VAlhu- 
minurie). The experiments of Overbefk and of Goll 
and of Stockvis, detailed in tlie same work, also show 
that with diminished pi-essure or swiftness of the arterial 
current through the glomerulus, albumin is secreted, 
while on the other hand, increased pressure with in- 
creased rapidity result in increased secretion of urine 
and an absence of albumin. 

What is observed in interstitial nephritis with hyper- 
trophy of the heart seems to be opposed to the above 
statements. Bnt it should be observed that in inter- 
stitial ^nephritis the albuminuria which accompanies 
the polyuria is not the consequence of the increased 
pressure in certain glomeruli which have remained 
healthy, but of obstacles to the circulation producing 
increased pressure or diminished velocity in the altered 
glomeruli. 

In venous stasis there is reason to believe that the 
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venous reflex takes place with difficulty in the glome- 
ruli, for in spite of the absence of valves, venons injec- 
tions reach the glomeruli very imperfectly. On the 
other part, the afferent vein is placed between two sys- 
tenia of capillaries — an unfavorable condition for the 
return of venous blood ; it is therefore probable that, 
in spite of the venous stasis, the pressure is diminished 
in the glomerulus. The important point, however, or 
one which cannot be contested, is the diminislied veloc- 
ity. Thus in all cases of local or general disturbances 
of the circulation which determine albuminuria, it is 
neither the augmentation nor diminution of the blood- 
pressure within the glomerulus that is to be regarded 
as the cause ; it is the diminution in the velocity of the 
blood-current or the prolonged sojourn of the slightly 
oxygenated blOod in the renal capillaries. We here 
find, then, the conditions of anoxaemia of the epithelia 
of the glomerulus that we have hei-etofore shown the im- 
portance of as being unfavorable to the urinary secre- 
tion. Then it is these same conditions that preside over 
the secretion of albumin, and this circumstance explains 
this remarkable fact, that in albuminuria connected with 
disturbances of the circulation the urine is rare at the 
same time it is albuminous. 

The theory that albumin makes its way through the 
capillary plexus and the basement membrane when 
there is great congestion is erroneous. Many authors 
state that in parenchymatous nephritis where the 
epithelia are perished there is a constant leakage through 
the basement membi-ane of the tubules. But the albu- 
min must then make its way through the blood-vessels 
and structureless membrane. I have shown, too. that 
when the epithelia perish they are invariably replaced 
by an endothelial growth. The albumin would then 
have three layers of tissue, unlike in their formation, to 
traverse. 
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It has been repeatedly demonstrated also that the albxt* 
min of the blood cannot transude, under ordinary cir- 
cumstances, animal membrane. The urine and albumin 
are in all cases affected, as is easily shown, by all varia- 
tions of the arterial or venous circulation of the kidney, 
and serum albumin in the urine cannot exist without 
these vsujations. And it is indeed within the capsule of 
Bowman that albumin is transuded or secreted. In the 
language of Charcot, "numerous cases may be cited in 
which albumin is found in the urine without any ap- 
preciable lesions in the epithelia; and inversely there 
exist many observations where the alteration of the 
epithelia was undeniable, and where, nevertheless, albu- 
min was completely absent." * 

Having stated the general conditions under which 
albumin is found in the urine, I will briefly consider 

^ Charcot, loc. cit, p. 51. 
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THE TESTS FOR ALBUMIN IN THE URINE. 

It may be stated that the normal specific gravity of 
the urine ranges from 1015 to 1022. The albuminous 
urine of nephritis, unless where acute hemorrhagic 
nephritis exists, or an excess of urates, is usually clear 
or pale-looking, sometimes having a soapy appearance. 
It froths easily upon shaking or stirring and remains 
frothy much longer than normal urine. 

The well-known tests, heat and nitric acid, though not 
always to be relied upon for the detection of very small 
quantities of albumin, will be generally found easily 
available, and with proper restrictions accurate under 
ordinary circumstances. 

To Test for Albumin by Heat. 

It is important that the test-tubes used should be 
perfectly clean, or an alkali albuminate may be formed. 
The test-tube may be filled half full of urine and the 
flame of a spirit lamp applied to the upper third. If ap- 
plied to the bottom, violent succession and running over 
of the liquid is liable to result. If the urine be neutral 
or alkaline, it should be made acid by adding a few 
drops of acetic or citric acid, since otherwise, if albumin 
were present in small quantity it would escape detec- 
tion. If albumin be present a moderate degree of heat, 
140° P., soon produces an opaline appearance which 
becomes opaque if a large percentage of albumin be 

present. 
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The presence of the earthy phosphates may produce 
opacity by heat, simulating that produced by the pres- 
ence of albumin. The opacity thus produced rapidly 
disappears upon the addition of nitric acid. Care must 
be taken not to add too much acid, or an acid albumi- 
nate may be formed if albumin be present, which does 
not coagulate by heat. The urine, if turbid, should 
be filtered, but if this process do not clear it up it 
should be boiled with a fourth part of strong caustic of 
potash solution and filtered. If not quite clear a few 
drops of magnesian fluid should be added and filtration 
again employed. Then when it is acidulated with a 
small quantity of acetic acid, boiling will make the 
turbidity from the presence of albumin still more per- 
ceptible. 

In employing the chemical tests, particularly the test 
by the double iodide of mercury and potassium, a clear 
and even bright light is indispensable. Where only 
avery minute quantity of albumin is present, it is eome- 
timea, without this, impossible to recognize the slight 
turbidity produced by this reagent when dropped into 
the urine. 

The Nitric Acid Test 

is best applied as follows : pour into the bottom of a 
test-tube half a drachm of nitric acid, and holding it 
obliquely, allow the urine to trickle very slowly down 
upon it through a pipette. The difiiculty of regulating 
the exact quantity of urine which it is desired to let 
flow upon the acid is easily overcome by attaching to 
the top of the pipette an india-rubber bulb, such as is 
used on medicine-droppers. The quantity can, by pres- 
sure on the bulb, be perfectly regulated. Then holding 
up the tube in front of a dark ground furnished by a 
book, just below the upper edge of the latter, so that 
the light may fall obliquely upon the line of junction 
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of the two tlnids, while at the same time it is seen 
against the dark ground, if albumin be present, be- 
tween the urine and nitric acid there is seen a sharp 
opalescent line of demarcation, forming the bottom of 
the coagnlable layer, which stratum is of a greater or 
less thickness according to the amount of albumin pres- 
ent. If no albumin be present, the lower stratum of 
urine forms a narrow, dark-brown ring. This is due to 
the action of the acid upon the coloring matters of the 
urine. 

If the acid or mixed urates be present in excess, 
a similar appearance is produced by the nitric acid. 
The zone is wliitish and the lower border sharp, but 
the upper part is more irregular. This can be easily 
distinguished from albumin by its disappearing on 
heating. If the urine be warmed before the nitric acid 
is employed, the white zone is not produced. Where 
albumin has been present in very small amount, I have 
found it impossible to detect it by nitric acid until I 
boiled the urine with one-fourth its bulk of liquor potas- 
BfB and filtered. It is unnecessaiy to acidulate the 
urine on testing it with the nitric acid. 

" In severe cases of fever a small quantity of albumin 
will coexist with an excess of acid urates. In these 
cases the urine is of high specific gravity, and the line of 
albumin lying immediately on the acids may be ob- 
scured by the broader band and cloud of urates." 
(Tyson.) 

The presence of the resin of copaiba in the urine may 
also produce, with nitric acid, the white zone. It may 
be distinguished by its disappearing readily upon the 
addition of alcohol. 

Although the above tests are conclusive enough when 
a considerable or moderate amount of albumin exists, 
there are instances when tliey may not detect the pres- 
ence of minute quantities. 
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Nitric acid, however, does not always detect the exist- 
ence of albumin. I cannot say that the brine test is 
more accurate ; ordinarily it does not show the white 
zone in such sharp contour ; but in one instance re- 
cently it has clearly shown the existence of albumin 
when nitric acid could not in any manner be made to 
show it. The presence of albumin was also showu by 
the double iodide of mercury and potassium, and by 
chromic and picric acid, but not by heat. The specific 
gravity of this urine was 1032. It contained about one- 
fortieth of one per cent, of sugar, and crystals of uric 
acid and oxalate of lime in abundance. Otherwise it 
was normal. This is the first instance where I have 
known the brine test to be more accurate than nitric 
acid. Whether the fact in this case is due to the pres- 
ence of sugar I am as yet unprepared to say. 

The Brine Test, 

as described by Dr. Roberts, of Manchester {Lancet^ 
October 14, 1882), is in many respects as valuable as, 
and perhaps, as shown above, sometimes more valuable 
than the nitric acid test. The reagent is prepared by 
mixing a fluid ounce of dilute hydrochloric acid with a 
pint of water, saturating with common salt, and filter- 
ing. This solution is used in the same manner as the 
nitric acid, and shows the same reactions. The advan- 
tages of this reagent are: 1. That it can be carried 
about with less inconvenience than fuming nitric acid, 
and does not discolor the ifingers and clothing. 2. In 
high-colored urine it does not produce a brown tint. 
3. Where there is an excess of urates it does not, like 
nitric acid, produce a white cloud. 4. After the speci- 
men of urine has been tested by the brine for albumin, 
the same specimen can be tested for sugar by pellets of 
the solid Fehling's test. (See Appendix A.) 
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The disadvantages seem to be that "in addition to al- 
bamin, acidulated brine precipitates peptones, which 
are sometimes present in urine, so that occasionally a 
slight cloudiness is produced by the salt solution where 
nitric acid and boiling (which do not precipitate pep- 
tones) produce no reaction." 

The nitric acid, however, gives a better idea of the 
quantity of albumin present by the density of the 
white cloud produced than does the brine test. 

The quantity of albumin, if considerable, may be ap- 
proximately known by Heller's nitric acid test. 

*'lf this zone is faint and feeble white, and has no 
lumpy appearance, but is almost transparent and only 
visible as a sharply defined band on a black back- 
ground having the height of but 2 to 3 mm., we may say 
that albumin is only present in small amount (less than 
one-half per cent., usually one- tenth per cent.). If this 
zone appears from 4 to 6 mm. high, snow-white, opaque, 
and distinctly recognizable without a black background 
and of a flocculent appearance, then albumin is present 
in considerable quantity (one-fourth to one-half per 
cent.). But if on the addition of the acid the albumin 
appears lumpy and flaky, and more or less falls to the 
bottom, and by stirring with a glass rod the urine be- 
comes of a creamy consistence, then albumin is present 
in large amount (one-half per cent, and more)." (Hof- 
mann and Ultzmann, p. 87.) 

Picric Acid 

as a test for albuminous urine was first recommended 
by M. Gallipe in the French medical journals some- 
where about 1872. 

Dr. G. Johnson treats fully of this reagent in the 
Lancet of November, 1882. 

'' In normal urine it has never given a precipitate or 



54 bright's diskase. 

prodticed any other change than the slight yellow tinge 
due to the color of the solution, the mixture remaimog 
quite transparent." 

" A saturated aqueous solution may be quickly made 
by adding about fifty times the bulk of boiling distilled 
or rain-water to the powder or crystals. A portion of the 
acid will crystallize out on cooling, leaving a transparent 
yellow supernatant liquid. The coagulated picrate of 
albumin is soluble in alkalies ; if, therefore, the urine 
be highly alkaline, it must be acidulated before adding 
the picric acid solution." 

It is important to observe that "if the urine be tur- 
bid with urates, it must be cleared by heat before the 
addition of the picric acid solution." 

"In applying this test the urine may be poured upon 
the acid, which has been previously placed in tlie test- 
tube, or the urine having been poured into the test-tube, 
a few drops of the acid are allowed to flow down the 
side of the tube while held in a sloping position. It 
sometimes happens that when the amount of albumin 
is very small, an interval of some minutes elapses before 
any change occurs at the junction of the two liquids, 
Now, in such cases I have found that a mixture of 
equal volumes of the urine and the picric acid solution 
has immediately become turbid with coagulated albu- 
min. In speedy and decided action of the test upon 
urine which is only slightly impregnated, the picric 
acid solution is superior to nitric acid. It should be 
borne in mind that the picric acid saturated solution is 
but little heavier than distilled water, its specific gravity 
being about 1003; so that, unlike the heavy nitric acid, 
it tends, when slowly poured into the tube, to float on 
the surface of the urine, where a film of coagulated al- 
bumin forms at the junction of the two liquids." 

Unless already very acid, the efficacy of this test is 
greatly increased by acidulating quite strongly the 
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urine with acetic or citric acid. If tlie urine be in tlie 
sliglitest degree turbid, it should be boiled with one- 
fourth the quantity of liquor potassje, and thoroughly 
acidulated before testing. I find the most satisfactory 
way of employing the picric acid test, then, to allow a 
few drops to trickle down upon the urine. Turbidity 
is at once produced, which soon resolves itself into a 
whitish layer upon the urine. The layer la less white 
and sharp than that produced by nitric acid. I believe 
that picric acid often shows the presence of albumin 
where nitric acid fails to do so. 

A possible soui'ce of error should always, however, 
be noted relative to the simulation of albumin produced 
by this test, namely, that peptones and the salts of pot- 
ash give the reaction of albumin with it, of course 
serum albumin and para-globulin being the morbid ele- 
ments ; the precipitate, however, which picric acid gives 
with the peptones is easily dissolved by a low degree 
of heat. 

The most delicate test for the recognition of minute 
quantities of albumin is 



The Double Iodide of Merewry and Fotassium, 

first suggested by Tanret, of Troyes, in 1872, and known 
as "Tanret's test." 

The formula for the preparation of the precipitating 
solution is '^8 follows : 

PotassU iodidi 3.23 grammes. 

Hydrargyri bichloridi 1.35 gramme. 

Aqme dest.. q. s. ad 100 c. c. 

In using this test for the discovery of mlmUe quanti- 
ties of albumin, these three points are important: 1. 
That the uriue should be perfectly clear, being boiled, 
if necessary, with potash and filtered. 3. That it be 
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well acidulated. 3. That a strong, clear light be em- 
ployed. (See Appendix B.) 

Although for the purposes of acidifying urine acetic 
and citric acids are indiscriminately recommended, I 
think when albumin exists in minute quantities, citric 
acid is altogether preferable. 

A few drops of the solution may be added to the 
urine which, in case only a minute quantity of urine be 
present, shows a very slight turbidity, sometimes even 
difficult to recognize, the cloudiness increasing in pro- 
portion to the amount of albumin. 

The general opacity or turbidity has about the same 
appeamnce as that produced by the phosphates upon 
the application of heat. 

If the solution be allowed to run slowly, drop by 
drop, along the sides of the tube, the two liquids re- 
main separated and a bluish disk more or less thick is 
formed. 

I find it usually preferable, however, to pour this re- 
agent into the bottom of the test-tube and allow the urine 
to trickle down upon it, drop by drop, along the side of 
the tube ; the two liquids thus remain separated, a disk 
being formed as just described. 

Where the quantity of albumin is small, as much 
urine should be added as will equal the amount of the 
reagent. The cloud or disk will be bluish-white, bluish- 
yellow, or bluish ; if the urine be heated, the cloudiness 
will be increased and flocculi formed. This reagent will 
show as small a quantity of albumin as .005 gramme to 
the litre. 

A source of error by this test is that the peptones 
are precipitated by it, which, however, disappear by 
heat. If there be the slightest doubt the tube should 
be held obliquely and the disk only heated, taking care 
to remove the heat at the moment of ebullition ; if the 
disk then do not disappear it is albumin. 
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In the urine of persons who are taking alkaloids a 
precipitate is formed which will disappear by the appli- 
cation of heat or upon adding alcohol ; a precipitate is 
given also when the urates are in excess, disappearing, 
however, by heat. Mucus also forms a cloud, but heat 
will cause it to assume the form of filaments. 

Sodium Tungstate^ 

first employed, I believe, in urinary analysis by Dr. 
Oliver,* of Harrowgate, is according to him ''an albu- 
min precipitant of great delicacy, rapid in operation, 
and one, moreover, so far as I have ascertained, devoid 
of all objectionable qualities." It is employed in the 
same manner as nitric acid, that is, by allowing it to 
drop into the urine, or by letting the urine trickle down 
upon a convenient quantity of the reagent in a small 
test-tube. 

I have found this test a more sensitive one than nitric 
acid, and am not able thus far, from my own experience 
with it, to say that it is liable to any fallacies. It is 
prepared by mixing together equal parts of the satu- 
rated solutions of the tungstate (one in four) and of 
citric acid (ten in six) and of water. 

In regard to the comparative value of the various tests. 
Dr. Oliver' s opinion, ' ' as the result of many observations 
and experiments," is that one part of albumin may be 
discovered in 20,000 by the iodo-mercuric, picric, and 
tungstate tests ; in 10,000 to 12,000 by the ferrocyanic 
and the brine test; and in 6,000 to 7,000 by the heat 
and nitric test. 

Dr. Pavy was the first, I believe, to employ in testing 
urine for albumin a saturated solution of ferrocyanide 
of potassium, the urine being first acidified by citric acid. 

* On Bedside Urine Testing : Qualitative Albumen and Sugar, by Geo. 
Oliver, M.D. London, 1883. 
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I have not found this test, however, so sensitive as 
others. Dr. Pavy has also introduced pellets of sodic 
ferrocyanide acidulated by citric acid. In using, one is 
to be crushed, put into the bottom of a test-tube, and 
the urine poured upon it ; on agitating without heat, a 
precipitate is shown if albumin be present. A turbid- 
ity is also produced if oleo-resinous matter be present. 
I have not used them as yet, but for bedside testing, if 
reliable, they must prove a great convenience. A full 
account is given of them in the British Medical Jour- 
nal, February 17, 1883. 

The Use of Test-papers. 

Dr. Oliver ' has recently introduced a method of test- 
ing for albumin and sugar which has at least the great 
advantage of convenience and neatness as regards '* bed- 
side testing," and seems as accurate and sensitive as 
testing by solutions. He uses chemically inert filtering 
paper soaked in the reagents, and after drying cut up 
into test-papers. He employs in preparing these the 
double iodide of mercury and potash, sodium tung- 
state and ferrocyanide of potassium, citric acid (for 
acidifying the urine) and picric acid. 

The urine, if turbid, must be cleared, and 30 to 50 
minims transferred to a small test-tube, then rendered 
strongly acid by dropping in a citric paper, which may 
be withdrawn after allowing it to remain a few sec- 
onds ; or both the citric and the reagent paper may be 
dropped in at the same time and the urine poured upon 
them. If albumin be present in a small quantity — e.g., 
below a sixth or eighth of one per cent. — a whitish cloud 
will very quickly gather about the paper, and will col- 
lect at the bottom of the test-tube or in the lower half 

*Loo. cit. 
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of the column of urine ; if there be only a trace, the 
opacity, of course, will be slight, and will more readily 
be detected by intercepting the light by the hand. Di- 
rections are also given for developing a zone of precipi- 
tation along the plane of contact of a test-solution and 
the urine. It is scarcely possible here to give even a 
bare outline of the details of Dr. Oliver' s method, and I 
must refer the reader to his useful little book. Articles 
by him relative to this subject may also be found in 
the Lancet of January 27 and February 3, 1883. 

The test-papers have been found to show the presence 
of albumin in albuminous urine diluted to such an ex- 
tent that nitric acid ceased to detect it. Dr. Oliver states 
that the papers do not seem to lose their efficacy even 
when they are exposed to the light and air. 

I have prepared all these test-papers, and although I 
have as yet had but few opportunities of testing them, 
I have found them thus far in the main satisfactory, 
the iodo-mercuric being the most so ; the papers pre- 
pared with the tungstate, however, sometimes fail to 
show albumin when it is present. For the detection of 
very minute quantities of albumin, I find the other pro- 
cesses preferable. Their use will prove of the greatest 
convenience to the physician at a distance from his 
office. 

Of Nephritis without Albumin. 

As albuminuria may exist without nephritis, so the 
latter, even advancing to the stage of cirrhosis, may 
often exist without albuminuria. This is shown in 
Chapter XIX. 
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I will close this chapter by adding the following table 
from Dr. Oliver's work. 
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CHAPTER X 

THE IMPORTANCE AND SIGNIFICANCE OP UEINABY CASTS 

I HAVE endeavored to show in a paper contributed to 
the Nev) TorJc Medical Journal^ November, 1882, and 
subjoin the following extracts from it : 

Charcot * thinks that '' the clinical importance of uri- 
nary casts has been greatly exaggerated. They are not, 
as they have been called, ' faithful messengers announ- 
cing to the clinical observer the anatomical condition of 
the kidney.' " Again, he states that " hyaline casts may 
be found in the urine in normal conditions. This fact, 
first pointed out by M. Robin, in 1855, has been con- 
firmed by Axel Key, Rosenstein, and many other au- 
thors. They are also met with in various other affec- 
tions than those of the kidney, and even where there 
is no albuminuria. Nothnagel says that he constantly 
found them in cases of severe icterus." 

My reasons for believing that casts are never found in 
normal conditions of the kidney are these : 

1. In a very large number of microscopical examina- 
tions of urine from which albumin was absent, I have 
never in a single instance found a hyaline cast without 
finding in the same specimen epithelia from the tubules, 
with pus. The two latter I have often found, with or 
without albumin, without finding casts. 

2. In a very large number of microscopical examina- 
tions of the kidney itself I never have found casts with- 
out the presence in the same specimen of other evidences 

» Charcot : Bright's Disease, p. 33. New York, 1878. 
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of inflammation, as swollen epithelia, thickening of the 
connective tissue, pus, and blood corpuscles, fatty de- 
generation, etc. 

3. I am confident that in the researches I have made 
in the minute anatomy of the epithelia of the kidney, 
the results of which were published in the NefW York 
Medical Journal for June, 1882, 1 have shown (for the 
first time) that the formation of every cast is accom- 
panied by the destruction of the epithelia lining the tu- 
bule, which lost or perished epithelia are invariably re- 
placed by an endothelial investment, which had not 
previously existed, of the structureless membrane. 

It is possible that the slight importance the above- 
named observers attribute to the existence of casts may 
have been due to the fact that the hyaline casts which 
they found occurring in urine containing no albumin, 
they concluded that the kidneys were free from disease. 
Epithelia and pus corpuscles also must, however, have 
been present. As granular, blood, and epithelial casts 
occur only in croupous nephritis, in which the urine is, 
with extremely rare exceptions, albuminous, albumin 
must have been present in the urine containing them. 

Again, there is no doubt but that mucous casts, which 
have no significance, are often mistaken for hyaline. 
The latter are somewhat refractive, with straight edges, 
sometimes with minute granulations, and assuming the 
shape of the tubules in which they are formed. 

The mucous cast has precisely the same shape, though 
it is usually a little narrower ; '' sometimes their resem- 
blance to casts is even closer in consequence of precipi- 
tation upon them of granular urates, or amorphous 
phosphate of lime." * This granular deposit, however, 
may be recognized by its incrusting everything in the 
urine, and forming a deposit of its own (Tyson). Often 

'Tyson : Bright's Disease, p. 75. Philadelphia, 1881. 
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micrococci will be fonnd adhering to it, closely resem- 
bling the slightly granular appearance of the hyaline 
cast. The most important points of diagnosis are that 
the mucous casts are usually longer and more convoluted, 
or branching, more delicate, and especially that they ai-e 
invariably, though sometimes very faintly, striated, 
which is never the case with the hyaline cast. 

The general appearances of these two varieties of cast 
are shown by the following drawings 
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The mucous cast is not an inflammatory product. 
Tyson ' gives it as his experience that, while he has 
found, " in a very few instances, casts in urine in which 
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there was at the same time no albumen," he never ha% 
found true casts in urine from what he considers nor- 
mal kidneys. 

Heitzmann,* a most accurate observer, says in refer- 
ence to the non-existence of casts in normal conditions of 
the urine : " Reliable observers have seen casts without 
any albumen in the urine, and it has been asserted that 
mere hypersemia of the kidneys may suffice to throw 
casts into the urine without any evil consequences — ^for 
instance, after treatment with large doses of iodide of 
potash. The former assertion I can corroborate, the 
latter is not in concurrence with what I have seen ; the 
casts surely indicate nephritis, and the greater their 
number the more serious is the disease." 

Dr. G. Johnson also says : ' ' It is certain that neither 
renal gland cells (epithelia — ^Author) nor tube casts are 
ever found in normal urine." 

" Op. cit., p. 804. 




CHAPTER SI. 

NATURE AND MODE OF FORMATION OF URINARY CASTS. 

I BELIEVE that casta are invariably an albuminous 
exudate into the tubules from the surrounding capil- 
laries. They are protein in their character, and are 
always the result of oedematoua infiltration, or of in- 
flammation ; they saturate the epithelium, and distend 
it, and lead to its partial or entii'e destruction. That 
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albuminous exudations are common m nephritis is 
easily enough shown by their frequent occurrence in 
the capaule of the glomeruli, Cornil finds this exuda- 
tion coagulated sometimes in Bowman's capsule after 
poisoning from cantharidine, and also in the convo- 
luted tubules. He finds the exudate in the lumen of 
the tubules, sometimes having assumed the form of 
cylinders, and sometimes constituting droplets either 
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free in the Inmen or infiltrating the epithelia. He also 
gives drawings representing droplets free and in the 
epithelium. 

I have myself frequently observed these droplets of 
exudate in nephritis. 




Figs. 10 and 11 show the changes which accompany 
the exudation in a case of acute croupous nephrUts. 
Tht! exudate in this case is oE a hyaline nature. 
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Fig. 18, F, taken from a case of clironic croupous 
nephritis, shows the conversion of the epithelia into 
amyloid corpuscles, or the process by which waxy casts 
are formed. 

Cornil says : " We have here to do with a sort of 
pathological secretion from the cells of the convoluted 
tubules, which obtain the material for the exudation 
from the neighboring capillaries, and then pour it out 
into the cavity of the tubule. It is impossible, in fact, 
for the liquid to pass directly from the capillary vessels 
into the cavity of the tubule, for the protoplasm of the 
cells forms an uninterrupted homogeneous layer in the 
convoluted tubes, and the cells leave no empty space 
between them. They remain in their places without 
being in the veiy least disintegrated. This is a fact 
which is of some importance to notice at once, as we 
shall meet with it again very frequently in considering 
albuminous nephritis in man. In all kidneys absolutely 
fresh and well preserved, obtained from cases of albumi- 
nous nephritis, the cells of the convoluted tubules re- 
main attached to the wall of the tubule. The term 
desquamative nephritis, then, appears to us not to be 
justified, for there is desquamation of the cells only in 
the straight tubules, the part of the kidney which is 
least important in regard to albuminous nephritis. 

. . . "Thus the subacute nephritis produced by 
cantharidine gives rise to the series of modifications in 
the cells of the convoluted tubules, and to the exuda- 
tion through these cells, which is comparable to a se- 
cretion, while at the same time consecutive fatty degen- 
eration is to be observed." ' 

I here quote the portion of my paper referred to in 
Chapter II. which relates to the nature and formation 
of casts. 



' The Practitioner, vol. ; 
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We do not yet know what the mass composing a cast 
really is. This much, however, is certain, that casts are 
proteinates and formations of an albuminous or fibri- 
nous exudate sprung from the blood-vesaels. This exu- 
date, before it reaches the central caliber of the tubule, 
necessarily must saturate the intervening epithelia, 
whose structure is completely destroyed by this pro- 
cess. It ie not ray pm-pose to dwell upon the origin of 
casts, but, from what I have seen, I cannot concur with 
Oedmansson ' in the opinion that every cast should be 
regarded as a product of secretion furnished by the epi- 
thelium. I am sure that the epithelia perish in the for- 
mation of the cast. Neither can I agree with Charcot' 
in the opinion that some (certain granular) casts are 
made up of broken-down epithelial cells, others {hya- 
line and some granular) of an albuminous substance, 
wliile epithelial casts are agglomei-ations of epithelial 
cells more or less altered. 

Bartels' Insists that, in every case in which he has 
examined microscopically thin sections of diseased kid- 
neys whose tubalea were blocked by the dark granular 
casts, the tubules invariably exhibited an epithelial 
lining, reconciling this fact with his view by admitting 
that the theory of Key and Bayer, that the epithelium 
thus shed is rapidly reproduced, may be correct. 

From my observations it is obvious that the last 
three writers have regarded the endothelia, as I have 
described them, as epithelia. 

Nevertheless, whenever we lind a cast within a tu- 
bule, especially in transverse sections of the tubule, we 
almost invariably see a wreath of irregularly spindle- 
shaped, partly nucleated bodies, which I am sure are 

' Bartcla : Ton ZinmaBen's Cyi^ loptndit, vol. xT., p. 64. 
' Cliarcot : Bright'a Disease. Millard's tranalatioD, p. SO at seq. ; iiuoted 
by TjBOn, New York, 1878. 
' Bartels, op. cit., pp. 84-36; cpioteil by Tj-aon, on Brighl'B Dlseaie. 
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nothing but the HniDg endothelia of the Btructurelees 
membrane. 

This wreath around the cast may be easily recognized 
by any good obseiver Dr Alfred Mayer,' of New 
York, gives illnetrationB of these wreaths, whicli evi- 
dently are drawn with the greatest accuracy ; but he 
doea not realize at all their character or significance, 
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for he suggests that they are constructed either of rem- 
nants of the former epithelia, of which a large portion 
lias been destroyed in the formation of the cast, or that 
they may be newly formed epithelia. In both these 
views he is mistaken. The epithelia are certainly gone, 
entering in a considerably swollen condition the mass 
of the cast ; but what is behind the cast is not newly 

' UDterEuchnngen iiber acute NiurenenlxllDdung : Sitzungeb. d. Akud. 
(1, Wi^npiU. tm Wien, ia77. 



TO 



bright' S DISEASE. 



formed epithelia, bnt merely the endothelial invest- 
ment of the structureless layer, considerably increased 
in size. Not infrequently we aee widened nrinary tu- 
bules, as a rule, of the convolnted variety, entirely 
destitute of epithelia ; or we see such tubiUes contain- 
ing a cast broader in its diameter than the caliber of 
the tubule would be if the epithelial layer were present. 
The latter feature is explicable by the fact that casts 
may be carried into tubules far distant from the place 
of their origin — into tubules, besides, which have been 
previously deprived of their epithelia. There is no co- 
gent necessity whatever for the conclusion that casts 
may form in tubules after these have lost their epi- 
thelia. In neither of these instances shall we ever miss 
the endothelial investment, although this is often found 
in a mutilated or imperfectly developed condition. 

That the "cells" or epithelia do, however, often des- 
quamate under these circumstances I have been able 
repeatedly to observe. In an advanced stage of the ex- 
udative process they are entirely desquamated or de- 
stroyed. The theory of Cornil that the epithelia are 
engaged in the exudative process is not an unlikely 
one. 

Usually the epithelia enter into the formation of the 
cast. Sometimes the whole of the epithelia, except the 
nuclei, are destroyed entering into its composition ; 
these and other undestroyed elements of the epithelia 
forming the granular cast. In the language of Meyer : 
"The casts are products of an albuminous exudation 
from the blood-vessels plus the swollen up and de- 
stroyed epithelia." 

I think there is no doubt but that casts are never 
found at the source of their formation without partial 
and almost always complete destruction of the epithelia 
in the tubule. When a fully formed cast is found sur- 
rounded by epithelia, it may be taken for granted that 
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it has been carried into the place it occupies from some 
other locality. The epithelial and blood casts are sim- 
ply hyaline casts with blood-corpuscles or portions of 
or entire epithelia adherent. The yellow are the result 
of imbibition of the coloring matter of the blood, while 
the waxy and fatty casts have undergone a waxy or 
fatty degeneration, or rather this degeneration has 
taken place in the epithelia. 




(W Casts.— Mairalflea SOO 4i 



"The varieties of tube casts may be comprised in 
six, viz. : hyaline, granular, epithelial, blood, fatty, 
and waxy casts." (Heitzmann.) 

Epithelial and blood casts indicate acute croupous 
nephritis. Hyaline casts are found mostly in intersti- 
tial nephritis, most frequently in the chronic form. 

Granular, waxy, and fatty casts are seldom found 
except in chronic croupous nephritis. 
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The sizes and fonns of the casts vary greatly. Owing 
to the tendency of the albuminoid matter to contract 
they sometimes present convolutions like a corkscrew. 
They will be broad, narrow, straight, or convoluted, 
according to the portion of the tubules from which they 
arise. I present a few typical shapes ; they are often 
broken. 

For hyaline casts see Pig. 8. 

The waxy cast is highly refractive and is often 
potched. It always indicates chronic and deep-seated 
renal affection. 

The granular cast is also unfavorable as indicating 
long-existing nephritis. Patty and hyaline casts can 
occur in acute nephritis. 



CHAPTER XII. 

GENERAL DIRECTIONS FOR EXAMINING THE URINE FOR CASTS 

AND KIDNEY EPITHELIA. 

These directions will also apply to other substances 
in the urine. 

1 think the best power for ordinary examinations for 
epithelia, tubules, pus, etc., is 500. I may add that 
the objective should be that of a good maker, and the 
microscope should have a fine adjustment. The urine 
having been allowed to stand long enough, a small drop 
should be placed on a glass slide, most easily by means 
of a small camel' s-hair brush ; over this is to be placed 
a thin glass cover. 

If the amount of sediment be very slight, as it usually 
is in chronic interstitial nephritis, it is often necessary 
to examine several drops before the assurance is reached 
of the absence or presence of casts, which in this form 
especially are usually very scanty, and sometimes en- 
tirely absent. 

Some authors recommend slides with concave depres- 
sions for the examination of casts, etc. It is impossible, 
however, with a power of 500, to focus properly, and 
very difficult even with lower powers. 

If the urine be clear it is often necessary, in order to 
obtain sufficient sediment for examination, to decant 
the supernatant fluid several times, and even then, in 
interstitial nephritis where there is polyuria, the visible 
sediment will be so slight that the examination of it is 
facilitated by mixing it in a small concave dish with an 
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equal part of glycerine, and allowing the watery portion 
to evaporate. 

When the nrine is alkaline, or when two or three 
days are required to prepare the urine for and to make 
the examination, about one-tenth part of a one-half per 
cent, solution of chromic acid may be added to the urine. 
This will keep the urine from decomposition and the 
formation of animal and v^etable organisms for an 
indefinite time. 



CHAPTER Xni. 

NEPHRITIS. 

Although most of the conditions I shall describe would 
usually be designated as Bright' s disease, I consider 
the term too general and indefinite to apply to distinct 
and definite lesions of the kidney. In an analysis which 
I have made of all the cases described by Bright in his 
celebrated '^ Reports of Medical Cases," I find that in 
nearly every case albumin was found to be present, and 
so far as I know the term Bright' s disease has been 
applied in a general way to organic changes or func- 
tional disturbances of the kidney characterized by the 
presence of albumin in the urine. That nephritis and 
even cirrhosis may exist without albumin is shown in 
Chapter XIX. 

In his "Reports" ' Bright gives the details of thirty- 
one cases at Guy's Hospital terminating fatally, in which 
the autopsies showed the existence of organic disease of 
the kidneys. In all but four of these cases the nepTiritic 
lesions were evidently the direct or indirect cause of 
death. The four cases in which the cause of death 
could not necessarily be sought in the kidneys were : 
1. Malignant ulcer of the oesophagus : kidney lesion ; 
two cysts in cortical portion. 2. Chronic diarrhoea : 
kidneys had undergone a kind of fatty degeneration. 
3. Fatal chorea : kidneys whitish, mottled, and rather 
large. 4. Stupor without pressure : kidneys slightly 
mottled. In these four cases no mention is made of 



' B. Bright's Report of Medical Cases, 3 vols. London, 1827. 
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albumin being found in the urine. In the twenty-seven 
other cases, the clinical history of all being given, the 
urine was found to be coagulable before or after death 
in twenty-four cases. In the remaining cases it is not 
mentioned whether the urine was tested for albumin. 
In addition to the foregoing. Bright reports three cases 
of anasarca with coagulable urine, as cured. With the 
recognition of albuminous urine in these fatal cases of 
nephritis and its existence in other dropsical conditions, 
it was natural that he should regard this morbid excre- 
tion as a necessary clinical accompaniment of the kid- 
neys affected by disease as he describes them, viz. : 
"Kidneys large, disorganized throughout;" "kidneys 
firm, hard, granulated;" "scrofulous pus near pel- 
vis;" " kidneys lobulated — the whole hard and firm ;" 
"kidneys small, hard, and almost cartilaginous;" 
"kidneys large, dark, and of a chocolate color," etc. 

Bright' s observations threw a fiood of light upon 
many clinical conditions, the causes of which had been 
unknown, and, considering that his examinations of the 
kidney were made without the aid of a microscope, his 
descriptions of their conditions, emerging as he did 
from almost Cimmerian darkness, are good, though in 
many cases short and insufficient, as may be judged 
from some of the- preceding descriptions. His macro- 
scopic illustrations of the pathological kidney are, how- 
ever, excellent, and modern writers on nephritis have 
not hesitated to avail themselves of the beautiful plates 
contained in his celebrated reports. Even Bright him- 
self, however, recognized and depicted numerous dis- 
similar conditions of the kidneys, and although several 
varieties of nephritis were shown by various writers 
after Bright, notably Rayer, to exist, it was not con- 
ceded until a lapse of twenty-five years, and after much 
discussion, that there existed forms of this disease 
pathologically distinct and different, and that the term 
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Blight's disease was a sweeping appellation, covering a 
multiplicity of conditions essentially unlike. 

When we consider that microscopic, and, later, patho- 
logical investigations, have revealed such a variety of 
changes in the kidneys, of a distinct and definite char- 
acter, unknown to and unrecognized by Bright, I be- 
lieve the period not remote when the nomenclature of 
affections of the kidneys will designate simply the 
character of the pathological changes, as fatty, waxy 
degeneration, interstitial or croupous nephritis, cir- 
rhosis, etc. At present, certainly, it appears from 
Bright's own writings that the name "Bright's disease" 
has been applied to those diffuse inflammations of the 
kidneys accompanied by albuminous urine,' either con- 
stant or intermitting. The terse descriptions which 
Bright generally gave are insufficient, though with the 
clinical histories they are of great interest. 

I consider that all forms of nephritis may be com- 
prised in three varieties : I. CKOUPOue. 11. Inteesti- 
TiAL. III. Suppurative. 

The waxy and fatty kidney being simply an inter- 
current or subsequent development upon one of the 
above forms, and not a condition independent of other 
lesions of the kidney, I regard the two first not as 
essentially distinct diseases of the kidneys, but as 
identical in character but differing in the degree in 
whicli the connective tissue and the epithelia are re- 
spectively affected. They always, as will be shown, 
coexist, and one cannot exist without the other being 
developed at least in some degree.' 



' From a paper by the aullior iu tlie New York Medical Journal, No- 
vember, ieB3. 

' I fiud mjBelf Bnpported in this view \ty Prof. Bosensteln, who in B, paper 
read before the Iiiternfttiotial Medical Congreua at Amsterdam iu IbTK, coii- 
(iludes tliat^" 1. The anatomical le>iions of the kidneys, which determine 
tlie group ot clinical ijuiptonia first described hy Bright, always involve the 
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All inflammatory conditions of the kidney arise, as a 
matter of course, from the vascalar apparatus of the 
connective tissue. 



parenchTma as well as the connectiTe tissue of those organs. 2. There is 
neither au ezclasiTe parenchvmatoos nephritis nor an exclusively intersti- 
tial u»*phritis. Experiment and clinical ohservatidn show that where a true 
diffibie renal inflammation takes place, both histological elements are affected 
from the commencement. 3. The final issue of diffuse renal inflammation 
is the white kidnej and red granular kidnej. They form, from the ana- 
tomical point of Tiew, the atrophied kidnej, and only differ in this, that the 
parenchymatous lesion is more pronounced in the former, the interstitial 
affection in the latter. Clinically the two may be distinguished by analysis 
of the urine. The symptoms of atrophy are common to both modifications. 
4. Clinical observation makes it very probable that, just like the white 
kidney, the red granular kidney — or, as it is now called, < primary cir- 
rli<<sis* — is preceded by periods of swelling, and this is not contradicted hy 
|>atholo^ical re^search." 



CHAPTER XIV. 

CROUPOUS NEPHRITIS.— CHARACTEBISTICS.— ACUTE CROUPOUS 

NEPHRITIS. 

This is variously known as tvbal nephritis ; parencTiy- 
maious nepTiriiis ; Tum desquamative nephritis ^ in ad- 
vanced stages producing the '^ large white kidney ^'^^ or 
^'atrophied Jcidney.^^ 

I consider croupous the most appropriate name for 
the form of nephritis I shall describe, because there is 
diffuse and intense exudation or infiltration into the 
connective tissue with hypersemia, albumin, or casts, or 
a fibrinous exudate into the tubuli uriniferi. These 
conditions are unvarying features of the disease. The 
term tubal nephritis designates simply a lesion of the 
tubules, while this is never exclusive, an exclusive in- 
flammation of any portion of the kidney, as the epithe- 
lia, connective tissue, or glomerulus, being impossible. 
The term parenchymatous is equally objectionable, in- 
dicating as it does the essential lesion of the kidney to 
be in the epithelium. 

In croupous nephritis there is diffuse exudation into 
the tubuli uriniferi and into the connective tissue, while 
in interstitial nephritis there is always more or less stria- 
tion of the connective tissue in the cortical substance. 



Acute Croupous Nephritis, 

Generally known as '^ acute Bright' s disease," may 
therefore be defined as: Nephritis characterized hy 
exudation into and infiltration of the connective tissue, 
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with secondary changes in the epithelia^ the whole 
leading to the formation of casts and being invarioMy 
accompanied hy albuminous urine. 

It is superfluous to make separate classifications of 
acute croupous nephritis according to the etiology of 
the case, as for example, to make scarlatinous nephritis 
a form of nephritis sui generis^ as it does not necessa- 
rily show any different lesions from the nephritis of 
cold, diphtheria, etc. Nor is the term gtomeruto-ne" 
phritis properly used as designating a distinct disease, 
since contrary to the assertion of Klebs, it may. be 
shown that other lesions than inflammation of the glo- 
merulus always exist in acute croupous nephritis ; the 
glomerulus is always affected. 

Etiology. 

The causes of acute croupous nephritis are numerous ; 
the most common, according to my own observations, 
being, in the order named, ^'taking cold," the influ- 
ence of damp cold, scarlatina, diphtheria, malarial poi- 
soning producing severe bilious remittent fever or fever 
and ague ; after these come those cases (which are, 
however, rare) produced by the direct effect of sub- 
stances which act upon the kidney as irritant poisons, 
such as turpentine, the bichloride of mercury, ginger, 
cantharides, arsenic, etc. 

The influences of the above causes are well known if 
I except the effects of ginger and of malarial poisoning. 

I am not aware that ginger has been mentioned as 
capable of producing renal inflammation. The follow- 
ing case, however, shows that it may produce nephritis 
of a severe character ; it occurred in my practice sev- 
eral years ago. 

The patient was a gentleman, thirty-four years of age, 
whose health was excellent except that he was a suf- 
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ferer from dyspepsia, producing severe flatulent colic. 
To obtain relief from this he one day took, at intervala 
of an hour, a teaspoonful of Brown' s essence of ginger. 
The next morning at 5 o'clock he had a severe chill 
with incessant micturition and strangury. It was as if 
he had taken a strong Injection of nitrate of silver. 
There was considerable fever ; urine scanty, highly al- 
buminous, and containing blood. To relieve the scald- 
ing and pain I prescribed a mixture of hyoscyamua 
and bicarbonate of potash, which was taken in alter- 
nation with aconite. In two days the patient was 
quite well. I had attributed the attack to sudden 
cold, but was surprised by the rapid cure. A week 
after, he took the ginger in similar doses ; it was fol- 
lowed by the same effects. This time I discovered the 
cause of the attack. He discontimied the use of the drug, 
and has had no trouble with the kidneys since. The ef- 
fect was precisely analogous to that of cantharides in 
doses which are not poisonous, as shown by Cornil, who 
states that the cells in the uriniferous tubules quickly 
return to their normal state, though hyaline casts are 
found in their interior twenty or thirty hours after. Tlie 
congestion excited by the irritants above mentioned 
is generally evanescent, leaving no permanent change. 
Short as was the duration of the attacks produced by 
the ginger, they were typical cases of acute nephritis. 

Bouchard recognizes an " infect ioits'" nephritis, either 
transient or permanent, caused by infectious elements 
in the blood, which in the course of their elimination by 
the kidney irritate the organ in their passage and alter 
its structure. This nephritis is often produced in scar- 
latina, diphtheria, typhoid fever, pneumonia, small-pox, 
etc. He has also shown that in these conditions microbes 
traverse the kidney, producing irritation, congestion, 
albuminuria, etc., these disappearing as the fever di- 
minishes and disappears. 
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Capitan has produced, in a number of instances, ne- 
phritis with hematuria by intra-venous injections of beer- 
yeast, the spores in 24 hours appearing in the blood and 
urine, with albuminuria casts, etc. The nephritis, spores, 
etc., disappeared in a few days. 

The theory of so distinguished an investigator as Pro- 
fessor Semnola, of Naples, deserves mention, though it 
does not seem possible to me that the causology of more 
than a limited proportion of cases, if any, of nephritis 
is what he claims it to be. Briefly he finds that the in- 
jection or transfusion of various kinds of albumin into 
the blood of animals produces albuminuria and ne- 
phritis. He states that in Bright' s disease there is a 
general transudation of albumin, it being found in the 
bile, saliva, etc. He finds ordinary egg albumin most 
liable to transude and cause irritative trouble. He be- 
lieves the cause of renal albuminuria to be found in the 
blood. These two points must, however, be borne in 
mind: 1st. There are numerous substances which in- 
jected into the blood will produce albuminuria. 2d. 
Albumin in the secretions is not necessarily an indica- 
tion that albumin in the blood causes nephritis ; it may 
be the result of the latter. The only practical deduc- 
tion from his experiments, however, seems, in the opin- 
ion of the Medical Record^ ''that egg albumin should 
be forbidden, and serum albumin prescribed as an arti- 
cle of diet." 

The possibility of malarial poisoning producing 
acute nephritis has been questioned. It is, I think, a 
very infrequent cause. Still I have known several in- 
stances where it has been thus produced. Two especially 
illustrative are the following : 

Case I.— Mr. F , aged forty-two. In the summer of 1876 he suf- 
fered, while in the country, with severe fever and ague. Returned to 
town in October and considered himself cured. During the middle of 
the month, however, the quotidian type of intermittent fever declared 
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itself. The paroxysms were severe, accompanied by great bilious de- 
rangement, white ton^e, and violent vomiting. In about a week 
tbey were broken up, but a lew days attar the urine became ecanty, 
the face swollen, and nausea reap])eared. On examining the oiine I 
found blood, albumin, epithelin, and blood casta. The attack proved 
a severe one, and it was sereral weeks before convalescence was estab- 
lished. Mr. F 'a health hod been for sumy years exceptionally 

good previous to the attacks of malarial fever. Fuller details are 
given under Case V. 

Case IL — Acute Hemorrhagic Nephritis accompanying Malignant Re- 
milienl Feeer. — This case occurred in a locality of North Carolina, 
where it is frequent and almost always fatal. It is known there as 
" black jaundice." The urine of a patient thus affected was sent to 
New York in the autumn of 1882, and esamiued by me with the follow- 
ing results : 

1, Urine dark, like molasses; 2, highly albuminoTis; 3, epithelia 
from pelvis of kidney ; 4, blood ; 5, pus corpuscles ; 6, epithelia from 
convoluted tubules ; 7, epithelial, granular, and blood caats ; 8, shreds 
of connective tissue; 9, coagulated blood plasma. 

Diagnosis : Acute hemorrhagic nephritis with pye- 
litis, ulceration, and septicmmia. I have made draw- 
ings of all the above-named elemmds. 



The STMPTOMa 

Are often nnmerous, and vary greatly according to the 
degree of intlamuiation. After scarlatina, diphtheria, 
or sudden taking cold, but particularly after the two 
former causes, tliere may be complete anuiia, this 
condition being accompanied or rapidly followed by 
dropsy, anasarca of the lungs, hydrothoms dropsy of 
the pericardium or of the extremities. In milder cases 
there will be frequent micturition, small quantities of 
urine being passed. As a rule the quantity of the urine 
IB greatly diminished. Charcot' gives of this the fol- 
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lowing explanation, which the reader can adopt or re- 
ject : 

''This scantiness of the urine is, moreover, explained 
by the dropsy which is here an habitual phenomenon ; 
by the anaemia of the cortical substance of the kidney, 
which is not in this order of facts the occasion of a work 
of compensation on the part of the heart ; perhaps, also, 
by the abundance of urinary casts, which, in certain 
cases at least, may act as tubular infarctions and hin- 
der secretion.'- 

The specific gravity is usually high, the urine gener- 
ally acid ; the amount of urea is greatly diminished, 
while that of the uric acid is not materially altered. 

Albumin is invariably present, and usually in large 
proportions. In children the heart often becomes rap- 
idly enlarged. Nausea often exists and persistent head- 
aches. Convulsions occur from ursemic poisonings ; there 
is sometimes cedema of the larynx, and occasionally, 
but very seldom, epistaxis. Uraemic symptoms are mnch 
less common than in interstitial nephritis, while affec- 
tions of the retina are seldom met with. The tempera- 
ture is often somewhat elevated, but does not attain a 
high degree. 

A microscopic examination of the urine shows epi- 
thelial, blood, or granular casts, or all of these, with 
perhaps a few hyaline casts, pus corpuscles and epithelia 
from the convoluted tubules, and perhaps from the 
straight tubules. In case the inflammation be of a se- 
vere character, more or less blood corpuscles will be 
found. If the pelvis be affected, which is generally the 
case, epithelia from the pelvis of the kidney will often 
be found, showing the existence of pelvilitis. 

The casts in severe forms of acute croupous nephritis 
are very numerous, and are found in such abundance in 
no other condition. 
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Diagnosis. 

Acute croupous nephritis may easily be recognized by 
the diminution and high specific gravity of the urine, 
by the considerable quantity of albumin, by the absence 
of greatly increased impulse of the heart, by the nausea, 
dropsy or anasarca, by the absence of epistaxis, but 
most of all by the existence of epithelial and granular 
casts, neither of which are ever found in interstitial 
nephritis. 

Course and Prognosis. 

While acute croupous nephritis may rapidly lead to 
a fatal termination, and although the symptoms and 
appearances of the patient seem more appalling than 
those which usually accompany chronic interstitial ne- 
phritis, it is consolatory to know that the prognosis as re- 
gards recovery is, with proper treatment, almost always 
favorable. Not only is this the case, but the cure, if 
effected, is radical. I have never yet known of an 
instance of chronic interstitial or croupous nephritis, 
where proper treatment and care had been employed, to 
result from an attack of acute croupous nephritis. 

As regards the duration of this form of nephritis, of 
course it must be very variable. I have known com- 
plete restoration to health to be brought about in three 
or four weeks, while in other cases two or three months 
have been necessary to bring about complete absence 
from the urine of casts, epithelia, albumin, and the 
other indications of nephritis. 

Treatment. 

As all the general principles of treatment, as well as 
the specific measures suitable to each particular form of 
nephritis, are applicable to all the principal forms of 
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TtirTfr^ Ti5^ I «kall desczibe. namely, acute and 
:irr:ii3!. fr:*xz«:*?f aal intei^nal nephrids, I will treat 
zl 'Ji5^ ion c£ iht subject after the characteristics of 
!l ::nL ^T<r been coBsideRd. bdieriiig that the mat- 
' J, ir*=raz<Aacs will thus be belter understood. 



Jfj^^.-ij^vpiV A^fpearametg of ike Kidney. 

Tbe k>iz-rys ar> aluavs enlarged, the cortical snb- 
s:;i:»r :l:«:kri^^ and the whole <Hgan usually very vas- 
c'l.Iair ani dripping with blood. The capsule is not 
adbrr>rn:. lie surface is smooth and glist^iing and is 
gyf^iierally monled* and occasionally there will be white 
parches : me vessels are often marked and have a turgid 
appearance or present a fine capiUaiy network. Neither 
the granular appearance nor indentations found in in- 
tersririal nephriris occur, nor the white vari^ated ap- 
pearance of the large white kidney of parenchymatous 
nephriris. nor the uneven lobulated appearance of the 
atrophied kidney. Irr^ular cicatricial contractions are, 
however, often found. The Malpighian bodies appear 
distinctlv to the eve as red dots. 

The whole kidney is soft, unresisting to the knife, and 
appears of a dark brown or chocolate color. The en- 
largement of the kidney is always considerable, some- 
times very great. I found the kidneys of a child four 
3'ears old, who died from this form of nephritis following 
diphtheria, to weigh 4 ozs. each. Numerous instances 
are recorded where each kidney, in the adult subject, 
weighed from 6i to 11 ozs. 

Microscopical Appearances^ and Phenomena of the 

Inflammation, 

In examining sections of the kidney aflfected by acute 
croupous nephritis we are sure to find numerous changes 
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in the epithelia and the glomeruli, together with casts 
in the tubules. If the nephritis have been of a severe 
form, the connective tissue will be found interspersed 
with medullary or inflammatory corpuscles. 

The intra-tubular changes are as follows: In mild 
cases the epithelia appear enlarged and bulky (consti- 
tuting what is generally known as cloudy swelling). 




The swelling of the epithelia is often so great as to 
cause them to approximate each other, and even to close 
the lumen of the tubule. The epithelia of the tubules 
of the cortex are mostly affected ; those of the straight 
tubules less so. The increased bulk of the epithelia is 
clearly due to the increase of the living matter consti- 
tuting the reticular structure of ail the epithelia, par- 
ticularly the rod-like structure. This rod-like structure 
is very clearly defined in croupous and in acute catarrhal 
nephritis. It can be recognized by comparatively low 
powers (500), but is best seen by preparing the specimen 
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in the chloride of gold solation, as described in Chapter 
II. 

The affected epithelia become of a dark violet color ; 
in the healthy kidney this coloration is not produced, 
a dark -brownish coloration being the result. 




eodoUldlit, EnoreoBed 



The new formation, in nephritis, of corpuscular ele- 
ments starts at the points of intersection of the retic- 
ulum. This so-called endogenous new formation of 
living matter is especially plain in the inflammatory 
process invading epithelial formations. Here it is im- 
portant to note the reticulum first becomes coarse, next 
it coalesces into lumps, which at first being homogene- 
ous in turn assume a reticular structure themselves, and 
now represent so-called inflammatory or pus corpuscles. 

In croupous as well as in interstitial nephritis the 
rods of the epithelia tliroughout the tubules are clumsy 
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and bulky, the whole reticulum being enlarged, render- 
ing the epithelium, with low powers of the microscope, 
coarsely granular. In many instances the rods are not 
discernible, as iu their place a coarsely granular mass 
is present, pervading the whole epithelial body, or else 
the innermost portion of the epithelium looks coarsely 
granular, the outermost portion, on the contrary, being 
homogeneous and shining. (Chapter II.) 

I have thus far found tlie rods in this form of ne- 
phritis plainly discernible only in the ascending tubules. 
The coarsely granular appearance of the epithelia is 
always present in a greater or less degree in acute 
croupous nephritis. 

Many tubules will be found filled up by the enor- 
mously swelled epithelia (Pig. 16, E) ; in others by a 
mass of detached epithelia presenting an appearance 
nearly normal, and others with broken-down and dis- 
integi-ated epithelia, or vritlt albuminous exudation and 
indifferent amorphous bodies, broken-down epithelia, 
and granular matter. 

Some epithelia will be found still preserving their 
nuclei, the remaining part wasted, translucent, and 
thin, showing line granulations, or these being absent, 
presenting the appearance of a structureless membrane. 

In some cases the transition from the epithelial struc- 
ture to inflammatory and pus corpuscles can be clearly 
traced. The nuclei of the epithelia will be found to be 
replaced by inflammatory or pus corpuscles, in some 
tubules the epithelia being quite or nearly gone, and 
the tubule being tilled with inflammatory and pus cor- 
puscles. 

This is shown by Fig. 16, p. 90. 

The connective tissue about the tubules is somewhat 
thickened, and when the specimen is colored by car- 
mine presents a waxy appearance, which is, however, 
due to the albuminous exudation. The epithelia do not 
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i-eadily take np the carmine stain, but remain brown. 
The connective tissue assumes the carmine tint. The 
interconnective tissue is found to have an albuminous 
appearance and to contain numerous inflammatory cor- 
pUBcles. 

The intertubular spaces are many of them widened by 
the exudation. In acute hemorrhagic nephritis some 
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of the tubules will be filled with blood. An interesting 
and important feature, as showing the nature and for- 
mation of casts, is the part that occasionally tubules 
I and epithtilia will be found containing droplets of an 
albuminous exudate, some free in the tubules and some 
interspersed througliout the epithelia. The epithelia 
evidently enters into the formation of the cast and per- 
ishes in the transformation. 
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These changes are shown by Pig. 11, A. 

This case is of interest, as there is as yet no cast 
formed and the epithelia are not sufficiently destroyed 
to have been replaced by endothelia. The various 
changes of the epithelia are well shown in this figure 
from the cloudy swelling, which is very great, the gran- 
ular matter, the emaciated, as it were, epithelia, and the 
large and small droplets. The kidney showed numer- 
ous fully formed casts all surrounded by endothelia. 

The Malpighian tuft undergoes numerous changes, 
the most common of which are that the blood-vessels 
are sometimes enormously swollen, always dilated, and 
usually covered with inflammatory corpuscles. Some- 
times the capsule and interstices of the tuft wUl be 
filled with albumin. 

Patty casts and fatty degeneration in purely acute 
croupous nephritis do not usually occur. Hemorrhagic 
infarctions are not uncommon. Casts are numerous, 
the hyaline being most frequently met with in this form 
of nephritis, although epithelial and blood casts are 
common; granular casts are rarer. The casts may be 
seen in transverse and longitudinal sections, and are 
seldom surrounded by endothelia, as in chronic nephri- 
tis. The granular and hyaline casts readDy take the 
carmine stain. 



CHAPTER XV. 

CHRONIC CROUPOUS NEPHRTTIS. 

It is this form of nephritis, also known as tubal, paren- 
chymatous, or non-desquamative nephritis, which leads 
to the form of kidney known as the ^^ atrophied Tcidney^^ 
' ' contracted Tcidney^ ' ' ' ^ fatty Tcidney^ ' ' the '* large white 
kidney ^'^^ '' Brighfs kidney ^^^ ^^ large smooth kidney ^'^ 
the ^^ large mottled kidney ^'^^ the ^' fatty granular kid- 
ney^^'^ and " small fatty kidney^^^ all these conditions 
being produced by the inflammation in the kidney and 
all the above designations being employed. 

Etiology. 

Chronic croupous nephritis sometimes, though sel- 
dom, is the result of acute croupous nephritis. It is 
doubtful if ever it arises from the acute nephritis of 
scarlatina. In the very rare cases where it has been 
shown to originate in acute croupous nephritis, the latter 
has always been the result of some violent action, cold 
upon the skin or ' ' taking cold.' ' Charcot * says, relative 
to this point : ' ' It is true that permanent parenchymat- 
ous nephritis sometimes commences like an acute dis- 
ease, that is to say, suddenly, with the accompaniment 
of febrile action more or less pronounced, and more or 
less lasting. But we must recognize the fact that these 
instances are not numerous ; they seem to be met with 
oftener in England than almost anywhere else. Thus, 

* Bright's Disease, Millard's translation, p. 77. 
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Bartels says that in England he saw but one case of 
this kind ; Wilka, on the other liand, Las collected four 
or five ; Dickinson nearly as many ; Bright has cited 
three that came under his observation ; I do not think 
there are many reported in French publications. 

"All these cases seem to have the peculiarity in com- 
mon of being contracted under the influence of cold, 
the body being in a perspiration. For example, in a 
case obaeiTed by Wilks (Bright' s Disease. ' G-uy's Hos- 
pital Reports,' 1852) a man, twenty-eight years of age, 
being heated and in a state of intoxication, tlirew him- 
self into the Thames and swam for some time ; the 
next day there was considerable anasarca and intense 
fever ; the urine was scanty and dark and highly albu- 
minous. The patient succumbed at the end of three 
months, in consequence of a gangrenous inflammation 
of the skin of the legs and scrotum, consecutive to 
punctures made for the purpose of evacuating the 
liquid of the oedema. At the autopsy the kidneys were 
found to be greatly enlarged, and to present already 
the characters of the large white kidney. All the ob- 
servations of acute parenchymatous Bright' s disease 
having an acute beginning seem made upon cases nearly 
identical." 

I have known a few instances where chronic croup- 
ous nephritis seemed to have originated in an acute 
attack, but they have been rare, and the acute attack 
was in each instance caused by taking cold. I am con- 
strained to believe, however, that if the acute nephri- 
tis be imperfectly cured, altliongh the symptoms of 
nepluitis may be wanting for a long time, sooner or 
later manifestations of chronic croupous nephritis may 
occur. 

In very many cases the etiology is unknown. 

It is, in the vast majority of cases, primarily chronic 
or subacute. Its causology appears to be the same as 
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that of many cases of chronic interstitial nephritis. The 
most prominent of these causes are undoubtedly atmos- 
pheric conditions, damp, cold, unfavorable climate, 
check, of perspiration, etc. 

In temperate regions, damp, cold, and sudden checks 
of perspiration are probably the most frequent causes 
of the origin of this form of nephritis. According to 
Bartels, one of the most common causes of this condi- 
tion is some suppurative process ; it is a frequent ac- 
companiment of inveterate syphilitic disease, of suppu- 
rative affections of the joints, and of tubercular phthisis, 
and Bartels expresses his belief that some noxioQs ele- 
ment unknown is formed, which is carried by the blood 
into the kidneys, producing the inflammation. He re- 
gards chronic suppuration as the most common cause of 
croupous nephritis. This is, however, erroneous. 

Nest to that he places malarious poisoning, adducing 
many instances where it seemed caused by fever and 
ague, and where it was cured at the same time with it. 

I have met with a few cases which I considered as 
having been developed by repeated attacks of intermit- 
tent fever. Excess in alcoholic beverages and mercury 
have long been regarded as important causes of paren- 
chymatous nephritis. It has not been satisfactorily 
shown that either of the above is, per se^ an important 
factor in its production. 

There is no doubt, however, that stmctaral changes of 
the kidney assuming this form of nephritis may occur as 
a secondary result of the inordinate nse of alcohol, bnt 
when they are so induced, I believe them to be second- 
ary to changes in other parts of the system, especially 
of the liver. Bartels' experience, indeed, was to the ef- 
fect that organic affections of the kidney were less nu- 
merous among dram-drinkers. 

Charcot states that neither direct irritants— as can- 
tharides or turpentine— nor diphtheria nor erysipelas 
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have ever been positively shown to have produced a case 
of this disease. 

When following an attack of acute nephritis it will 
scarcely escape observation, the malady being then sim- 
ply a prolongation, though in a different form, of the 
primary one. 

Its development is usually very slow. Syphilis, 
scrofula, and phthisis are sometimes accompanied by 
and seem to produce it. Undoubtedly organic or severe 
functional disorders of the liver may induce functional, 
and eventually structural, kidney changes. Murchison ' 
states that his expeiience has led him to regard lithee- 
mia as one of the fruitful causes of acute nephritis ; also 
that functional deraugements of the liver, resulting in 
lithxmia, is a common cause of the contracted granular 
or gouty kidney. We may, however, conclude, from 
theory and experience, that the above-mentioned condi- 
tions need not necessarily develop the interstitial form 
of nephritis, but may sometimes, as there is evidence, 
produce the chronic croupous form. Hepatic disor- 
ders of a character to obstruct the portal circulation and 
to embarrass the free return of blood from the renal 
veins, as in cirrhosis, fatty liver, enlarged liver, or 
chronic hepatitis, might affect the renal circulation in 
such a manner as to produce nephritis, while in other 
cases the lithic acid diathesis, as well as the elements re- 
tained in the blood from obstructed action of the iiver, 
might vitiate the blood so as to produce renal inflamma- 
tion. Indeed, it has been maintained, though without 
sufficient reason, that chronic nephritis is always due 
to a morbid condition of the blood. Johnson' says: 
" Bright's disease is not merely a local malady but a 
disease of constitutional origin, and the proximate cause 

'fonotional DerangameDla of (he LWer, p. 78. London, 18T4. 
'Lectures on Bright's Disease, Amurioan Ed., p. IS. 
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of the renal disease is, in all probability, a morbid con- 
dition of the blood." 

This is sometimes true, and admitting this we may 
admit that vitiated conditions of the blood which some- 
times exist with hepatic disorders may induce renal 
inflammation. Diphtheria and scarlatina certainly are 
accompanied by a condition of the blood which may 
produce nephritis. 

Hereditary Influence as a Cause op Chronic 

Croupous Nephritis. 

That the tendency to nephritis may be, though it 
rarely is, inherited, has been clearly shown by Dickin- 
son, Tyson, and others. A careful examination of the 
inherited cases, however, which they report lead me to 
think that all of them were cases of interstitial ne- 
phritis. I have thus far not seen any undoubted cases 
reported of inherited croupous nephritis. 

Age when Chronic Croupous Nephritis Most 

Frequently Occurs. 

As chronic interstitial nephritis is a disease of middle 
and advanced age, so is chronic croupous nephritis a dis- 
ease of early life. It is, I think, most likely to occur 
between the ages of twenty and thirty. Its tendency 
diminishes after the latter year. This, at all events, 
lias been observed in my own experience, and it has 
been confirmed by the statistics of Dickinson and 
others. 

Pregnancy as a Cause of Nephritis. 

Because albumin occurs in pregnant women, it does 
not follow that it is always caused by pregnancy. 
Women, pregnant or not, are liable to nephritis, and 
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it may not be discovered till pregnancy leada to a urin- 
ary examination. Nevertheless, pregnancy is, I believe, 
sometimeB the cause of nephritis. 

This theory is supported to a considerable extent by 
the fact that autopsies show, in the majority of cases, a 
condition of intense hyperemia similar to that which is 
produced by cardiac obstruction ; in the lirst stage the 
kidneys are enlarged beyond their natural size, and in 
advanced stages become contracted. This contracted 
kidney is due to one of two causes : 1st, to a primary 
inflammation of the connective tissue, or, 2d, what is more 
commonly the case, according to Dickinson, supported 
by Braun,whogiveB the results of twelve autopsiesafter 
death from puerperal convulsions, it is what is known 
as the cyanotic kidney, the contraction and induration 
being perhaps due to inflammation resulting from ve- 
nous stasis, produced by impeded return of blood from 
the renal veins. 

The so-called cyanotic kidney, however, is always the 
result of inflammation, and the twelve cases which 
Braun describes are, from his description, clearly cases 
of chronic croupous nephritis. "Brauu states that in 
Vienna 44 cases of eclampsia occurred in 24,000 confine- 
ments. If now we assume that nephritis was the cause 
of the eclampsia in all these cases, and further admit 
Kosenstein's conclusion that in one-fourth of all the 
cases of nephritis eclamptic attacks occur, we find as 
the result that one case of nephritis occurs in about 136 
cases of pregnancy." ' 

Bartels adduces as an argument against the cyanotic 
contracted kidney being produced by mechanical press- 
ure, the fact that this kidney cannot be developed in a 
few months. To this it may be answered that these 
cases of cyanotic, indurated kidney may be the result 

' Bartvls: ZiamEsen'a Cjclopiedla, p. 311. 
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□ot of ooe, bat of sereral pr^inancies. This was the 
case m one instaoce where the patient saCFered from 
alboiuinana in six piquancies, the albumin not dis- 
appearing between the pr^nancies. 

That the recognition of the truth of the theozy that 
the albuminoria of prt^nancy is produced by the press- 
ore of the gravid uterus is of importance, is manifest 
from the fact that upon its acceptance or rejection must 
sometimes depend the decision of the physician whether 
good will be done by producing premature delivery. 

Symptoms. 

Among the earliest symptoms are an increased fre- 
quency of micturition, the quantity of urine, however, 
passed in the twenty-four hours being below the nor- 
mal — the amount of urea being also proportionally 
small. The reason of the diminished 0ow of urine is 
probably due in part to the fact that the cardiac activity 
is not increased, as it usually is in interstitial uephritiB, 
but often diminished ; the pressure in the vessels of the 
glomerulus being thereby lessened. In the advanced 
stages the dropsical effusions take the place of urinary 
secretion. 

At about the same time with the increased frequency 
of ui'ination, a certain amount of lassitude is developed. 
The patient experiences a loss of energy and physical 
strength. These symptoms are frequently accompanied 
by some renal pains which are often mistaken for rheu- 
matic pains ; persistent and intractable headaches and 
dyspeptic symptoms are common. These conditions do 
not fail to be followed soon by the tell-tale cedenia pal- 
pebrarum, or of tlie feet. Nausea usually supervenes 
at an early stage. Where the disease is farther ad- 
vanced there is emaciation, often marked by anasarca, 
dropsy of the cavities, and also »dema of the mucous 
membranes, lungs, and intestines. 
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It is in this form of nephritis that dropsical affections 
are most frequent, being never absent and assuming 
their most formidable aspects, sometimes producing 
sloughing of the cellular tissues. 

Nausea and urEemic symptoms, aa blindness, epilepti- 
form seizures, and coma, are much less frequent than in 
interstitial nephritis. According to Bartels these symp- 
toms, in the majority of cases, are entirely absent. 
They are most liable to occur if the kidney disease 
reaches the stage of atrophy. 

An important fact concerning the existence of albumin 
in this form of nephritis is that it is never absent, and 
is often present in much larger quantities tlian in any 
other form. The amount of uric acid excreted does not 
vary much from the normal. 

Though a scanty secretion of urine, sometimes amount- 
ing to complete anuria, is characteristic of tliis disease, 
in cases of improvement it becomes abundant, and in 
the secondary atrophy it may even be more profuse 
than in a normal condition. 

Urinary casts are always to be found, the granular 
cast being most indicative of this form of nephritis and 
usually predominating. Hyaline casts, and in certain 
conditions of the kidneys waxy and fatty casts, may 
usually be found. When there is pyelitis or ulcerative 
destruction of the kidney, we often find shreds of con- 
nective tissue. Pus corpuscles and epithelia from the 
tube system are always met with. A few blood corpus- 
cles with the above phenomena in the urine usually 
denote chronic croupous nephritis with acute recurrence. 
The general statement of Bartels relative to the import- 
ance of casts in this form of nephritis is so truthful, with 
the exception that the assertion that casts "dotted with 
isolated dark molecules or shining fat drops denote 
nephritis of recent existence " is incorrect, that I quote 
it entire : 
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" So long as the casts are scanty, the greater nurnber 
of thein present characters which, in ray opinion, prate 
that the malady is of recent existence; they are pale, 
hyaline, or slightly streaked, or dotted with isolated 
dark molecules or shining fat drops. We find thin, 
long, and slightly curved as well as broad casts, and 
to both sorts fragments of cells or white blood corpuscles 
adhere. The longer the process has lasted the more 
numerous become the dark granular casts, the greater 
the preponderance of the broad o^er the narrow casts, 
and the more abundant those peculiar broad yellow 
casts of wax-like r grading powers.^'* * 

Diagnosis. 

The diagnosis of croupus nephritis from interstitial 
nephritis, the form with which it is most likely to be 
confounded, is not usually attended with difficulties. 

The following table presents the most important points 
of difference between the two : 

In Chronic Croupous Nephritis. In Chronic Intbrstttial Ne- 
phritis. 

The urine is always albuminous. Urine not constantly albuminous. 

Urine usually scanty. Generally polyuria. 

Dropsy and oedema almost always Dropsy seldom or never present; 

exist. sometimes slight oedema. 

Hypertrophy of the heart seldom Some hypertrophy of heart with 

exists. increased arterial tension always 

present. 

Specific gravity of urine usually Urine generally of a light color 

higher than the normal. Urine and low specific gravity, 
darker and with less of a soapy ap- 
pearance than in chronic interstitial 
nephritis. 

Uraemic symptoms less frequent Uraemic symptoms occur in their 

than in chronic interstitial nephritis, most pronounced form, and are gen- 
erally present. 



* Bartels, in Ziemssen's Cyclopaedia. 
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In Chronic Croupous Nephritis. 

Epistaxis and cerebral hemorrhages 
rare. 

Occurs most frequently before the 
age of forty. 

Blood corpuscles and connective 
tissue shreds more frequently found 
in chronic croupous nephritis. 



Casts more numerous and in greater 
variety than in chronic interstitial 
nephritis ; waxy, granular, fatty, and 
hyaline casts occurring. 

Epithelia from the kidney and pus 
corpuscles more numerous than in 
interstitial nephritis. 

Urates and phosphates predomi- 
nate ; oxalates rare. 

Albuminous retinitis rare. 

Gangrenous erysipelas and phleg- 
menous swellings more common ; also 
dyspepsia and anaemia. 

Visceral complications, as pneu- 
monia^ pleuritis, pericarditis, and 
bronchitis, not uncommon. 

Diarrhoea sometimes. 

Cirrhosis of liver rare. 

Atheroma of arteries rare. 



In Chronic Interstitial Ne- 
phritis. 
Epistaxis and cerebral hemorrhages 
frequent. 

Occurs most frequently after forty. 

Absent in chronic interstitial ne- 
phritis. 

Development more gradual, the 
health of patient often less impaired, 
and duration longer than in chronic 
croupous nephritis. 

Casts rare and of the hyaline va- 
riety. 



Kidney epithelia and pus corpus- 
cles scanty. 

Oxalate of lime almost always oc- 
curs. 
Albuminous retinitis common. 



Visceral complications rare. 



Cirrhosis the most frequent hepatic 
lesion. 
Atheroma common. 



Course and Prognosis. 

It may be stated as a rule that the prognosis is favor- 
able in children and unfavorable in adults. It may ter- 
minate favorably or unfavorably in a few months, or in 
exceptional instances it may exist several years before 
it proves fatal. If it have existed a long time and 
dropsy or anasarca have supervened, the prognosis 
must be unfavorable. Bright regarded this form as in- 
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curable. The prognosis must depend, first, npon the 
organic clianges in the kidney so far as can be shown 
by the microscope and the chemical examination of 
the urine. If casta are not nameroas and mostly hya- 
line, if there are but few kidney epithelia or pas cor- 
puscles, the prognosis, so far as the kidney is concerned, 
is good. But if there be indications of destructive ul- 
ceration of the kidney, of fatty or waxy degeneration, 
if there be diminished secretion of urine with a deficient 
secretion of the urinary salts, with a constantly large 
percentage of albnmin, the prognosis is, of necessity, 
nnfavorable. Second, much must depend npon the 
etiology of the case and the patient's constitntion. If 
the result of some chronic suppurative process, or if it 
occur in a scrofulous cachectic subject, or if organic 
trouble of the heart exist, the prognosis is necessarily 
more unfavorable than if it occur in a person possessing 
a constitution naturally good, and whose vital powers, 
nutritive functions, etc., are still unimpaired. The ten- 
dency of chronic croupous nephritis is, however, to a 
shorter existence than that of chronic interstitial ne- 
phritis. 

That cases of chronic croupous nephritis recover there 
is no doubt, but I think recoveries take place when a 
limited portion only of the renal connective tissue and 
intratubular elements are affected. If the intertubular 
spaces are widened, or many of the tubules contracted 
or obliterated, if the connective tissue be infiltrated 
with inflammatory corpuscles and a great portion of 
the tubules denuded of their epithelia, the Malpighian 
tufts atrophied or their capsules filled by exudation. 
crowding the tul't literally into a corner, or their connec- 
tive tissue thickened and the epithelia covering them 
converted into shining lumps of matter or into inflamma- 
tory corpuscles, the kidney itself greatly enlarged or 
atrophied, not much is to he looked for in the way of 
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recovery. If the nephritis have a syphilitic origin, it is 
remarkable with what rapidity it will sometimes disap- 
pear ^arz^assw with the syphilitic symptoms upon the 
employment of anti- syphilitic remedies. 

Bartels, in "Ziemssen'sCyclopfedia," gives the details 
of a case of supposed amyloid degeneration of the kid- 
ney and liver aa resulting from syphilis, bat which, from 
his description, seems to be chronic croapous nephritis, 
which was cured entirely by the administration of the 
iodide of potassium and hot baths. 

The case is that of a young lady whose father had 
been syphilitic. The patient had anasarca and dropsy 
of the abdomen ; the legs were of unequal length ; the 
spleen was greatly enlarged ; the urine was passed in 
sufficient quantities, was dark, clear, and contained few 
casts but a great deal of albumin. She also suffered 
from nasal catarrh and deafness, and a large portion of 
the bony septum of the nose was destroyed. 

The albumin persisted for a long time, but after about 
a year's treatment she was dismissed cui-ed of the en- 
larged spleen, anasarca, dropsy, and albuminous urine. 
Five years later none of these symptoms had returned. 



Pathology. 

Macroscopic Appearances. 

These differ greatly, as the effects of chronic croupous 
nephritis upon the kidney are so various. In the " large 
whiteMdney " the enlargement is sometimes very great ; 
the surface is smooth, the capsule non-adherent and 
thin ; there is an absence of depressions, and the lobular 
structure externally is effaced. The cortical substance 
is thickened, is whitish or yellowish, and there is an 
absence of striations ; lardaceous or waxy and fatty 
changes are very common, and it is in this type of ne- 
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phritis that we meet with them in their most pronounced 
form. Cysts are more numerous than in interstitial ne- 
phritis. 

The atrophied or contracted kidney is small, some- 
what dense, but less firm than the chronic cirrhotic 
kidney ; the surface is undulated and uneven. 

''In transverse sections of a kidney of this kind we 
find that the cortical substance is absent in those places 
corresponding with the retractions of the surface, while 
in other places the cortical substance may be unaltered 
or even increased in bulk." * The general coloration of 
tlie cortical substance is pale and yellowish. 

The kidney sometimes will be reduced to an ounce in 
weight. The decrease in bulk is mainly due to the oblit- 
eration of the tubules, which are not replaced as in cir- 
rhosis by connective tissue. Atrophy is at the expense 
of the cortical substance. The capsule is thickened. 

Microscopic and Histological. 

Of course the microscopic examination shows many 
points of resemblance between chronic and acute croup- 
ous nephritis. As regards the intratubular changes in 
the former, we find usually, except in atrophy or fatty 
or waxy degeneration involving the greater part of the 
kidney, some of the tubules presenting the cloudy 
swelling of the epithelia, as described in acute croup- 
ous nephritis in its early or advanced stage. The rod- 
like structure of the epithelia, generally thickened and 
bulky, I have found in this form of nephritis in the 
straight tubules, also in chronic croupous nephritis with 
waxy degeneration in the ascending tubules, and in the 
straight tubules in the pyramid of the same kidney. 
(See Fig. 17, A.) Also in the convoluted tubules, with 
and without fatty degeneration. (Fig. 17, C, B, D.) 



* Greene, in Heitzmann's Morphology 
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Except where the whole kidney is involved, some sec- 
tions will show the epithelia unaffected ; some will be 
found enormously enlarged or partially disintegrated; 
some will contain inflammatory or pus corpuscles, while 
others are so attenuated as to be almost transparent. In 
many cases the epithelia are desquamated and fill par- 
tially or entirely the tubule, or only the empty tubule 
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will be found, the epithelia liaving perished ; in others, 
waxy, fatty, hyaline, or granular casts will be found, 
some having epithelia, and some the remnants of nuclei 
adhering to them, casts always being met with in this 
form ot nephritis. The tubules will sometimes be 
choked up with inflammatory and pus corpuscles, and 
sometimes with granular matter and indifferent forma- 
tions. Blood is not common except in case of hemor- 
rhage. It is in this form of nephritis that we most fre- 
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kidney. Its development in the epitlielia from particles 
of the living matter of the reticulum can be shown. 

It is often easy to trace the formation of a cast, the 
epithelia sometimes being found to be saturated with 
droplets of exudate gradually moulding tliem into a 
cast. (See Figs. 10 and 11.) 




In other cases the waxy cast partially formed in the 
same manner will be found. (See Figs. 17, C, and 
18, F.) 

When a cast is found in a tubule surrounded by the 
epithelia in situ, it may be assumed that it baa migrated 
and not formed there. In atrophy of the kidney the 
tubules will be found mostly obliterated or only traces 
of them left, their configuration being entirely lost. It 
is probable that the epithelia enter into the formation 
of the inflammatory corpuscles scattered thi'oughout. 
There is some proliferation of the connective tissue 
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beight's disease. 
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ful analyBiB of the reports of such cases affords no 
evidence Iliat amyloid degeneration without inflamma- 
lioQ existed. In the case reported by Bartels there 
is no positive evidence, as the patient recovered, that 
amyloid degeneration existed at all. Nevertheless, 
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though it is thought by some writers that amyloid de- 
generation of the kidney exists without inflammation, 
it does not seem to me that the writers who so maintain 
have succeeded lu demonstrating the correctness of 
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their belief, Dickinson, for example, in tlie description 
he gives of the histological changes in the lai-daceous 
kidney, shows that in eaxih case the nephritis was clearly 
marked, the foiin being usually chronic croupous ne- 
phritis, Heobserres that "the disease is easy to re- 
cognize during life, perhaps more so than either of the 
other forms of renal disease." "The urine," he says, 
" is albuminous." 
In chronic croupous nephritis many changes may be 




looked for in the tuft and its capsule ; in some instances 
the vessels will be enormously distended and covered 
with inflammatory granules or corpuscles, in others the 
tuft ia thickened and solidified, the intracapsular con- 
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nective tissue also being thickened. In the kidney from 
which the drawing of Fig. 18 was taken there was also 
some cirrhosis. In other cases the tuft is greatly 
atrophied. Sometimes the space between the toft and 
capsule will be crowded with intiammatory corpuscles, 
the capsule itself being greatly thickened. (Fig. 18, 
K and L.) 

I have met with cases where the tuft was crowded and 
compressed into a small space by a sero-albuminous 
fluid filling the capsule. (See Fig. 24, K and J.) 

In the large white kidney the tubulea and intertubu- 
lar spaces are often widened. 

This form of the kidney is frequently infiltrated with 
fat and greatly increased in bulk. 

Of Cysts. 

There are numerous theories concerning the formation 
of these. One that they are formed from the capsule or 
tnft, another from the mechanical blocking up of the 
tubules. I have found no explanation so satisfactory 
as that of Dr. J. B. Greene, in Heitzmann's "Mor- 
phology " (p. 775) : 

" The first thing noticed is an abundant formation of 
inflammatory corpuscles in circumscribed districts of 
the kidney tissue. These may be situated in the cortex 
or in the pyramidal substance. Many of these corpus- 
cles evidently originated from tubular epithelia. The 
second stage is characterized by the swelling of the in- 
flammatory bodies, which afterward become pale, and 
by a process of liquefaction or mucoid degeneration are 
transformed into a hyaline, apparently structureless 
mass. AVe frequently find in this mass delicate granu- 
lar fibres, which resemble those of myxomatous tissue. 
The new formation thus produced may, at the outset, 
be extremely small and irregnlarly bounded by un- 
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changed medullary corpuscles. With the growth of 
the cyst more medullary bodies gradually become lique- 
fied, till at length a cavity is established containing a 
sero-albuminous fluid, and bounded by flattened, poly- 
hedral, medullary corpuscles, which in this situation 
might be designated endothelia. At the periphery a 
formation of fibrous basis-substance takes place, with 
the production of a capsule — the cyst-wall proper. 
Cysts, therefore, are the products of secondary changes 
of medullary bodies which had their origin in kidney 
fepithelia." 

This description of the formation of cysts is the more 
satisfactory to me, as I had the opportunity of seeing 
many of the specimens from which Dr. Greene' s conclu- 
sions were formed, while the studies were being made. 
8 




SUPPUKATIVE NBPHEJTIS. 

THia is most frequently caused by the extension of in- 
flammation from the bladder. It may result from in- 
tense pyelitiB, or acute croupous hemorrhagic nephritis*. 
Diphtheria and acute infectious diseases, embolism, 
pyffimia, and the use of dirty sounds or catheters, am- 
moniacal putrefied urine, bacteria, and vesical irritation 
from the presence of calculi, all may produce it. One 
or both kidneys may be affected. The abscesses may 
be limited to one or two, or may be very numerous, 
riddling the whole kidney or converting it into a eemi- 
liquid purulent mass. In this form of nephritis there 
is always croupous nephritis (tuberculosis of the kid- 
neys always being accompanied by interstitial nephri- 
tis). Abscesses are always found ; they are most nu- 
merous in the cortical substance, varying in size from a 
millet seed to that of a chestnut. In a suppurative 
kidney it is easy under a power of x 500 to trace all the 
gradations of croupous nephritis leading to the destruc- 
tion of the tissue and its conversion into pus. In many 
portions of the kidneys the tubules present simply the 
phenomena existing in acute croupous nephritis, as 
cloudy swelling, disintegrated and broken-down epithe- 
lia, granulations, and pus corpuscles, or a mass of hya- 
line matter. In the tubulea, however, lying near the 
foci, the epithelia will be found to contain lumps of 
shining matter, varying in size. Their connection with 
the coarse granular matter of which they are formed 
can be traced {vide p. 11). 
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Again, these sliiniiig lumps will be found to be ad- 
vanced to the condition of medullary corpuscles, and 
these in turn converted into pus corpuscles. The epi- 
thelia of the affected portion becomes changed entirely 
into the above nucleated formations ; the connection be- 
tween the inflammatory corpuscles and granular matter 
exists until the former become pus corpuscles, when it 




is severed (Heitzmann). The blood-vessels are dilated, 
the tufts swollen and covered with coarsely granular 
nuclei or inflammatory corpuscles. The connective tis- 
sue is cedematous and filled with globular or coarsely 
granular nuclear bodies. It seems loaded with sliining 
lumps, finally differentiating into nucleated or inflam- 
matory corpuscles and these into pus. 

"Only when the continuous massistom into separate 
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nucleated lumps have we to deal with finished pas. The 
tissue Is destroyed — in its place we have an abscess." 
(Greene, in Heitzmann's " Morphology.") 

Diagnosis. 

The diagnosis of suppurative nephritia, when the ab- 
scesses are small, is not easy, sometimes impossible. 
Pyelitis, accompanied with an amount of pus in the 
urine that is not the result of cystitis or any other as- 
signable cause, and with not enough kidney epithelia to 
show excessive croupous nephritia, would probably in- 
dicate the existence of suppurative nephritis^ The 
diagnosis must be aided by the histojy of the cage. In 
extensive abscessea the engorged kidney can sometimes 
be felt through the abdominal parietes and in the loins. 
Movement produces intense pain, which may extend into 
the inguinal region or testicles. Rigora, vomiting, or 
fever may occur. Blood can always be found under the 
microscope. The amount of urine is always diminished 
—sometimes suppressed. 

CouKSE ANB Prognosis. 
These must depend upon the cause and extent of the 
nephritis. Large abscesses may open into the perito- 
neal cavity or into any of the neighboring viscera, or 
they may open into the pelvia and heal up. The con- 
tents of the small ones may sometimes be converted into 
a calcareous mass, the liquid being absorbed. The kid- 
ney may sometimes be almost restored to health, partic- 
ularly if the exciting cause be removed. The progno- 
sis is, however, usually, as regards a cure, unfavorable, 
and when due to pyeemia, or the abacesaea are extenaive, 
always so, Still such a degree of recovery may take 
place that patienta will enjoy a tolerable degree of liealth 
in cases of abscesses due to calculi or severe cystitia, 
when these causes have been removed. 




OATAEBHAL OK INTERSTITIAL NEPHBITIS. 

This form of nephritis is generally known as interstitial 
or desquamative nephritis. Charcot callail '■^primitive 
chronic mierstitial n&phtitis,^' and Lecorche, "hyper- 
plastic interstitial nephritis.' ' It is this form that brings 
about the changes in the kidney known as the con- 
tracted Tcidmey^ granular atrophy of the kidney, renal 
cirrhosis, renal sclerosis, and granular degeneration. 
The term interstitial is not wholly suitable, as it indi- 
cates the lesion to be one of the connective tissue, while 
the name desquamative is incorrect, as the inflammation 
is 710^ simply one the principal result of which is the 
desquamation of tlie epithelia. Both these lesions co- 
exist, sometimes in an equal degree ; in other cases the 
changes in the interstitial tissue, tufts, or tubules being 
most markedly pronounced. These two appellations 
define no more accurately the topography of the lesions 
than does the gloraerulo-nephritis of Klebs, which is al- 
ways present in this and in croupous nephritis. I con- 
sider the term catarrhal, first, I believe, applied to this 
inflammation by Virchow, as most appropriate, produ- 
cing as it does infiltrdtion of the connective tissue with 
cloudy swelling and desquamation of the epithelium. 
Nevertheless, as the form of nephritis in question has 
for so long a time been designated as interstitial, I shall, 
as a matter of convenience, retain this term. The nature 
of interstitial nephritis, according to Heitzmaun, whose 
description I have repeatedly verified, consists iu oade- 
piatous infiltration of the connective tissue, causing 



118 brigiit's disease. 

striation of the swelled cortical substance ; " tie atriar 
tion," according to this author, being "most marked 
between the cortical and pyramidal substances," the 
Beat of the disease being principally the connective tis- 
sue between the tubules, the exudation into the tubules 
causing desq^uamation of the epithelia but not often 
casts, as are produced in croup of the mucous membrane. 
Casts are rare, and only the hyaline are found ; albu- 
min is frequently absent, and sometimes is not found 
in the whole course of the disease. The striations are 
strongly marked, both in acute and chronic interstitial 
nephritis (cirrhosis), even in the highest degree of cir- 
rhotic atrophy. 

The striations form dense concentric layers around 
the tubular tufts and blood-vessels. Desquamated epi- 
thelia and a few pus corpuscles are found in the urine. 
Fatty degenerations and cysts are less common than in 
croupous nephritis ; suppuration does not occur. Hy- 
perplasia of the connective tissue may, in the early 
stages, produce hypertrophy ; in advanced stages the 
epithelia, connective tissue, and many of the capillaries 
become transformed into an indifferent or medullary 
tissue. The renal tissue finally becomes atrophied, 
"resulting in the formation of the small, contracted 
granular or cirrhotic kidney" (Meyer), The blood-ves- 
sels and tubules become obliterated aud are replaced by 
connective tissue. The snrface of the cirrhotic kidney 
is different from the kidney affected by croupous in- 
flammation ; it shows fine granulations and only shal- 
low furrowings or indentations, with a corresponding 
striation of the cortical layer, while in the atrophy of 
croupous nephritis the surface is coarsely lobulated, 
there sometimes being large nodes separated from each 
other by deep furrows, and in croupous nephritis there 
is a grayish-yeUow infilti-ation in the irregular atrophied 
cortical layer. 
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CHAPTER XVIII. 

ACUTE AND CHBONIC INTBBSTITIAL NEPHRITIS. 

Though Cliarcot calls interstitial nephritis ^^ primitive 
chronic interstitial nephritis,'"' it has an acute begin- 
ning and there is an acute form. I believe, however, 
that it is a very rare exception when the acute form has 
been discovered before the chronic has been reached. 
The obstacles to the early discovery of interstitial 
nephritis in its mild or latent form are so numerous, 
the physical condition of the patient is often so favora- 
ble, the absence of nausea or (sdema, or of ursemic 
symptoms — the non-employment, perhaps, of the micro- 
scope — prevent, as a rule, any recognition of interstitial 
nephritis tUl the chronic form has been established ; 
and it is perhaps these facts which have induced Char- 
cot to employ the nomenclature he has. Still, an acute 
form exists and is easily recognizable under the micro- 
scope, I believe that in the interstitial nephritis caused 
by gout, lead, syphilis, and perhaps tuberculosis, the 
inflammation is, however, so lentescent in its develop- 
ment as almost always to be chronic in its character. 
Still, the microscope shows different morphological con- 
ditions. 

Acute interstitial nephritis, when it occurs, I believe 
to be in nearly all cases the result of cold or of exten- 
sion of severe or chronic cystitis, which in a majority of 
cases affects the kidney to a greater or less extent. 
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Etiology of Acute and Chronic Interstitial 
Nephritis. 

The etiology of acute and clironic interstitial nephrit- 
is, and the characteristics and features of the two dis- 
eases, are so much alike that it is unnecessary to mul- 
tiply divisions by considering their causes separately. 

Ages at which it Occurs. 
As cronpous nephritis ia a disorder of early life, in- 
terstitial nephritis is of later, or middle life. As a re- 
sult of vesical inflammation, or some similar exciting 
cause, it might occur at any age ; but aside from being 
produced by the extension of local infiammation, it is 
not likely to make its appearance under the age of 
twenty. I have noted the ages of 93 of the patients 
whose urine I have examined in interstitial nephritis, 
and find that of two cases of these one occurred Jn a 
young lady at the age of seventeen, the attack being in- 
duced, so far as could be recognized, by cold (see Case 
XI.), the other occurring in a tubercular young man, 
aged nineteen. This patient had been a great sufferer 
from malarial poisoning. Tyson ' says the youngest 
patient he ever had affected by interstitial nephritis 
wag twenty-six years old. Dickinsou gives a table of 
308 cases, and Bartels of 33, of interstitial nephritis, 
representing the ages at which the disease occurred or 
was recognized. My own 93 cases added to these make 
434 cases, constituting the following table : 



Between 
Over 


20 and 30, . 
30 " 40, . 
40 " 60, . 
50 " 60, . 
60, . . . 


. 85 
. 84 
. 137 
. 108 
74 
434 




'BriBhfBDlaenw, p. 169. 
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Dickinson mentions the case of "a kidney in a typi- 
cal state of granular conti'action which had been taken 
from the body of a girl only five years of age," and also 
a patient who died at the age of ten with a most marked 
condition of granular contraction, affecting especially 
one kidney. 

Acute and Cjieonio Interstitial Nepbritip. 
Their Comparafive Prevalence in the Sexes. 
Undoubtedly interstitial nephritis occurs more fre- 
quently in males than in females. I think the explana- 
tion of this is to be found mainly in the fact that the 
male sex undergoes more exposure to unfavorable atmo- 
spheric influences, and that the same sex is more liable 
to renal and uretliral inflammations, as well as to cal- 
culus. 

General Cadsolooy. 

The most frequent cause of interstitial nephritis I 
believe to be damp cold and "catching cold." It oc- 
curs most in temperate zones, and in these zones in 
such parts as experience the most violent changes in 
temperature. It seems unknown in the arctic regions, 
and is infrequent in sub-tropical regions and the tropics. 
Dickinson's theory of its comparative prevalence as re- 
gards climate is as follows : 

' ' The prevalence of the disorder in temperate climates 
may probably be explained by the axiom that the lia- 
bility of an organ to disease, particularly to inflamma- 
tory disease, bears a general proportion to its func- 
tional activity. The respiratory organs are the more 
active in cold, the kidneys in temperate, the liver and 
bowels in hot climates. It has been shown that the 
urea, the chlorides, and the other constituents of urine 
decrease as the air rises in temperature above 49° F. 
(" Parkes on tlie L'rine," p. 95.) On the other hand, it 
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is believed— a beliei which is consistent with much of 
our knowledge— that the urea lessens also with severe 
cold." (" Philosophical Transactions," 1861.) 

In the majority of cases I have seen I have been 
unable to assign any cause unless that of atmospheric 
influences, but as a rule the patients were not able to 
rifer the beginning of their malaise to taking cold. The 
following instance of chronic interstitial nephritis being 
produced by cold is, I think, clear enougli : In March, 
1883, a physician consulted me. I found the urine 
at each of several examinations to show the existence 
of chronic interstitial nephritis with cirrhosis. Heart 
somewhat hypertrophied. The history was that while 
a medical student in Berlin he had attended, in De- 
cember, 1879, on an intensely cold night, a student's 
baU. He returned to liis lodgings at 3 o'clockA.M. His 
room was very cold, and he suffered for want of suffi- 
cient bed covering. For several days after he experi- 
enced a sensation of general dulness and aching, but 
recovered, only in a few weeks after to find his strength 
somewhat impaired. I will not give the whole details 
of his illness, but he lost strength and suffered from 
many of the symptoms of chronic Interstitial nephri- 
tis. Previoiis to this exposure his health had been 
excellent. 

Of the Heeedtty of Interstitial Nephritis. 

Except as an accompaniment of transmitted gout, or 
of some other inherited disease, as tuberculosis and per- 
haps syphilis, I have not myself, in a large number of 
oases, seen one which I could regard as inherited. That 
the tendency to it may be transmitted is beheved by 
some able writers. Tyson ' gives an account of two 
cases which came under his own observation, occurring 

' Bright'e Disease, p. lEIO. 
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in one family, the relationsliip being such as to leave no 
reasonable doubt of their transmitted nature. These 
cases seemed to be interstitial nephritis. Dickinson 
presents what he correctly calls " a remarkable chapter 
in the history of disease," which gives an account of 
eighteen cases occurring in one family within three gen- 
erations : 

"The first generation whereof the record treats con- 
sisted of a brother and four sisters. The brother died 
from an unlinown cause at the age of thirty-four, sud- 
denly, but after long wasting. Two of the sisters died 
at the ages of forty-nine and forty-eight respectively, 
both having had albuminuria for many years. 

" The brother left two sons and four daughters. One 
of the sons died at the age of twenty-six, having had 
albuminuria from the age of twelve. ' Of tlie daughters 
three became the subjects of the same disease. One, 

Lady , died of it, with more or less cederaa, at the 

age of thirty-nine, having had it since she was sixteen. 
Two others, still living, at the ages respectively of 
thirty -eight and forty, are similarly affected, but it is 
not known at what date they became so. 

"The third generation consists of the sis children of 

Lady , two sons and four daughters. All are alive, 

bat five are the subjects of albuminuria. The first-born, 
a daugliter, now twenty-one years of age, has had albu- 
minuria from the age of nine months. The next, a sou, 
now twenty, lias albuminous urine, but it is not known 
when it became so. The third appears to have escaped 
lutherto. The fourth, a son, now sixteen, has had 
albuminuria in an intermittent form from early boy- 
hood. The fifth, a son, now fifteen, has had albumi- 
nuria in a marked form for two years. Tlie sixtli and 
last, a girl, now five years old, has passed urine which 
has contained decided hiit variable amounts of albumin 
from the age of six months." 
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Dr. Joseph Kidd {Practitioner, vol. 29, No, II.) 
gives full details of seven caaes occurring in three gen- 
erations, in one family, many members of which he had 
attended, and with whose constitutions he was familiar. 
He also mentions that two of the children besides of one 
of the patients were subjects of Bright's disease. Seven 
children of another of these patients, out of twelve, died 
of kidney disease. 

Autopsies were made in two of the cases which had 
proved fatal. A cai-eful perusal of Dr. Kidd's interest- 
ing paper Justifies my concluding that part of these 
cases were chronic interstitial nephritis and part chronic 
croupous nephritis. 

The possibility, therefore, of the hereditary nature of 
nephritis should not be excluded from the etiology. 

Malarial or paludal poisoning is considered by Dick- 
inson and Bartels a very common cause of nephritis, 
particularly the interstitial form. Dickinson believes 
that long-continued paroxysms of chill may induce 
renal hypersemia. My own experience is that a consid- 
erable proportion of the cases of interstitial nephritis 
which I have seen liave occurred in patients who have 
suffered more or less from malarial fevers, and I believe 
these to be sometimes a source of its development. I 
think the hepatic congestion accompanying the chills, 
the latter perliaps producing the same events in the cir- 
culation of the kidneys, may induce permanent dila- 
tation and hypersemia, leading to general inflamma- 
tion. 

Alcoholism. — I have not been able to trace a single 
case of interstitial nephritis to the direct effect of over- 
use of alcohol. It is true that alcohol in inordinate 
quantities can be made to produce albuminuria. "When 
its over-use has been followed by the development of 
interstitial nephritis, I believe the latter to be secondary 
to the development of other morbid conditions. 
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Bartels says that out of all the nnmerous cases lie had 
seen, only three patients had used atimulanta to excess, 
by far the greater number having led remarkably ab- 
stemious lives. 

Very extensive and searching statistics, collected by 
Dickinson from cases of patients who had died from 
delirium tremens, showed that interstitial nephritis 
existed in but a very small proportion of cases, no 
greater than would be found in persons dying from 
other causes. It was found, however, that in the post- 
mortems of persons who had been addicted to the 
use of stimulants, the kidneys were often enlarged, 
flabby, and congested. (Probably chronic croupous ne- 
phritis. — Author.) 

Cases are recorded, however, where renal contraction 
coexisted with hepatic cirrhosis, and which were, like 
it, due to alcoholic poisoning. 

It is evident, however, that a substance often inimical 
to the human system may, by deteriorating the health, 
bring about renal changes. Nevertheless, I believe that 
many pure alcoholic beverages have a healthy diuretic 
influence, which is actually beneficial to the integrity 
and functional activity of the kidneys. 

Syphilis may be a cause of interstitial nephritis. At 
least one case has fallen under my observation, which 
was under my care from the moment of the discovery of 
the infecting chancre to the time of death. The patient 
was a gentleman, aged twenty years. The secondary 
symptoms were of an unusually severe and intractable 
chaiucter, iritis, bad ulceration of the throat, and syph* 
ilitic rheumatism all occurring. The patient's constitu- 
tion was i-ather poor, and after the specific symptoms 
had seemed to disappear debility continued, which was 
in time followed by albuminuria, persistent headaclies, 
convulsions, and death. The autopsy showed embolism 
and syphilitic inflammation of the middle cerebral ar- 
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tery, and interstitial nephritis. Death occurred six 
months after the discovery of the chancre. 

Gout as a Cause of Interstitial JVephritls.— The co- 
existence of interstitial nephritis with gout is well 
known. In chronic gout the former almost always 
exists — in acute paroxysms, temporary derangements of 
the kidneys, with albuminuria, often occur. 

In gout, as in interstitial nephritis, the kidney be- 
comes impermeable to uric acid, though urea is secreted 
freely; but above all, the pathological changes in the 
kidney are often identical. Gfarrod considers a charac- 
teristic feature of the gouty kidney to be depots of 
urate soda at the summits of the cones, or of white 
strise parallel to the tubuli uriniferi. He gives minute 
details of the appearance of many gouty kidneys ; and 
Charcot, in his notes to the French translation of Gar- 
rod,' considers that while sometimes the gouty kidney 
presents the features of croupous, it almost always has 
the aspects of interstitial nephritis. 

Though albumin be present in the majority of cases 
of chronic gout, it is generally in small amount. Ac- 
cording to Charcot :' "As regards the symptomatology, 
albuminous nephritis, when dependent upon gout, is dis- 
tinguished especially by its apparent benignity and its 
slow evolution. Anasarca and cedema are often want- 
ing ; they are seldom strongly marked ; frequently the 
proportion of albumin contained in the urine is far from 
considerable," etc, "Even these phenomena are far 
from being constant. However It may be, it is certain 
that the albuminous nephritis of gouty subjects may, 
like other forms of the disease, be accompanied by re- 
doubtable symptoms, convulsive or comatose urajmia ; 
and it is very probable, at least, tbat a large number of 
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cerebral accideots attributed to migratory or misplaced 
gout, are simply ursemic accidenta secondary to the 
renal affection so frequently developed under the influ- 
ence of gout. Dyspepsia and ur*raic diarrhoea, inter- 
enceplialic hemorrhage, hypertrophy of the heart, are 
also sometimes, in gouty subjects, the consequences of 
albuminous nephritis." 

The gouty kidney is often, indeed, the cirrhotic kid- 
ney. Nevertheless, in acute or chronic gout an imper- 
meability to the secretion of uric acid may be estab- 
lished, and the exudation of albumin may occur with- 
out organic disease, as a transient condition, disappear- 
ing with the subsidence of the gouty attack. According 
toGarrod; "The kidneys are affected in gout appar- 
ently in the initial period ; they certainly are when the 
disease has become chronic. The lesion of the kidney 
is at first, perhaps, only functional ; later, the structure 
of the organ is modified." It is shown by tlie same au- 
thor that the formation of large quantities of uric acid 
in the blood is not necessarily harmful, as is evident 
from what occurs in birds, where nearly all the nitro- 
genized food is converted into uric acid, and yet the 
blood is found to be free-from it. He is of the opinion 
that the alteration of the blood, which results from the 
presence of urate of soda in excess, is probably the 
cause of the morbid troubles which precede the access 
of gout. That interstitial nephritis and gout coexist is 
clear, but we may undoubtedly believe that the organ 
first deranged in gout ia sometimes the kidney, the 
blood-poisoning, swollen joints, and gouty symptoms 
proper being secondary. I have met with cases, how- 
ever, where patients suffered from severe gouty par- 
oxysms, but whose kidneys were free from functional 
or organic difficulties. Such cases are, however, very 
exceptional, 

Ltad seems so to affect the kidneys as to interrupt 
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the excretion of uric acid. It is tlie opinion of Dr. Gar- 
rod that saturnine poisoning will produce gout. He ar- 
rives at tliis conclusion in part from the fact that at 
least one-fourth of all the gouty patients in his hospital 
had been affected by lead-poisoning. He liad observed 
that painters were more frequently affected by gout 
than any other class of worlimen. Charcot, in his notes 
above referred to, states that while he had treated one 
well-marked case of gout where there had been satur- 
nine poisoning, and no heredity, lie finds it difficult to 
show that lead in itself, without the aid of other causes, 
can produce a case of gout. The same writer, howevei-, 
in 1879 ("Bright's Disease") states that Gan-od's expe- 
rience has been established by his own observations, and 
afterward by others. "The gout of saturnine subjects," 
he says, "from what I have seen, appears to differ from 
oi-dinary gont only in the greater rapidity of evolution, 
the abundance of topaceous deposits, and the necessary 
existence, so to terra it, of renal lesions." 

Garrod and Ollivier cite numerous instances in which 
lead-poisoning was the cause of nephritis, and Dickin- 
son states that the records of St. George's Hospital, 
kept by him for seven years, showed that 42 work- 
men having to do with lead, as painters, plumbers, 
tin workers, and compositors, died from disease or ac- 
cident and were examined at the hospital. Of this 
number 26 had distinct granular degeneration of the 
kidneys, disease in raost of the cases having been 
tlie cause of death. With few exceptions, interstitial 
nephritis is the only form which lead-poisoning pro- 
duces. Among the cases above recorded there was but 
one instance of the occurrence of any other form, and 
that was clearly due to cold and exposure. Lead may 
also produce transient albuminuria, accompanied by 
colic. Allen ("Encyclopedia Materia Medica Pura") 
gives many cases of nepliritic derangement and disease 
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produced by lead ; some of the symptoma clearly indi- 
cate the esisteuee of acute croupous nephritis ; as for 
example, "frequent and scanty micturition," "sup- 
pression of urine," "acid, albuminous urine," "numer- 
ous blood corpuscles and epithelial casts," "urine dark 
brown," "specific gi-avity, 1024." These phenomena 
clearly show, inasmuch as lead is excreted by and fre- 
quently found in the urine, that it is capable of bring- 
ing about nephritis (or renal congestion) by virtue of its 
toxic or irritating properties producing local irritation. 
Most of the effects of lead-poisoning, however, quoted 
by Allen, indicated, so far as the kidneys were con- 
cerned, the existence of chronic interstitial nephritis. 
In one case amaurosis and cerebral symptoms appeared, 
and ceased coincidentally with the appearance and ces- 
sation of albumin. The most minute account I have 
met with of the condition of the kidney after lead-poi- 
soning is one given by Allen ("Encyclopedia Materia 
Medica Pura," article on "Plumbum," translated from 
the inaugural thesis of F. Tt^rbutius, Zurich, 1876), the 
case being that of a painter. The clinical history showed 
polyuria, albumin, and convulsions. No anasarca. The 
post-moi'tem showed "a very easy separation of the 
suprarenal capsules, the upper surface of the kidney 
granular, the parenchyma very moist, the cortical sub- 
stance gray, somewhat reduced in size, the Malpighian 
corpuscles not distinct, the pyramids gray. Under the 
microscope the kidneys presented an exquisite picture 
of interstitial nephritis in a rather early stage ; the 
cortical substances especially presented, in both trans- 
verse and vertical sections, great cellular hyperplasia 
and increase of interstitial connective tissue, though 
the process was not equally diffused, while frequently 
the whole field was occupied by small cells of connec- 
tive tissue with scarcely a trace of uriniferous tubes; 
other sections exhibited the tubules of normal size and 
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configuration, hid separated by abnormally broad septa 
of connective tissue ; the glomerali presented varying 
characters, some normal, otJiers atrophied to fibrillar 
Tenets qf connective tissue, and others in all possible 
stages of degeneratian. The substance of the pyramids 
waa less affected than the cortical ; the growth of con- 
nective tissue was here much less pronounced and in 
many places was not noticed at all ; the tubes were for 
tlie most part denuded of epithelium. The small arter- 
ies of the kidney showed no remarkable change ; in the 
transverse section was seen a very broad zone of con- 
nective tissue ; hyperplasia, thickening of the walls, 
and contraction of the calibre of the vessels were not 
noticed. The intertubular capillaries in both the corti- 
cal and tubular portions of the kidney were excessively 
filled ; in the latter there were numerous spots of liemor- 
rhages into the urinary canals, and here and there the 
cavities of the urinary canals were found stopped by 
old plugs and by some calcareous concretions. The 
liver showed analogous changes of hyperplasia of con- 
nective tissue, in some places even tubercular nodes of 
connective tissue growth. The heart showed inflamma- 
tory connective tissue growth, with chronic myocardi- 
tis. In some places very broad septa of small-celled 
connective tissue was formed between single muscular 
fibrillEe." 

In lead-poisoning it is not likely that an excess of 
uric acid is formed, but the kidney becomes incapable 
of excreting it ; hence, according to Garrod, it is to be 
found in the blood in nearly every case of lead-poison- 
ing, while the urine contains but very little of it. The 
salts of lead, uric acid, and the salts of soda in lead- 
poisoning, and the two latter in interstitial nephritis 
and in gout, are often found in the interstitial tissue of 
the kidney. In the granular kidney of gout it is not 
uncommon to find the apex of the pyramidal bodies 
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studded with crystals of nrie acid. Uric acid is usually 
found in excess in the blood in chronic interstitial ne- 
pbritia either from over-formation or non-elimination, and 
may therefore be I'egarded aa a constant accompaniment 
of the gouty cirrhotic kidney. Urea may, however, be 
freely excreted in gout and lead-poisoning, when uric 
acid cannot. Lead will sometimes develop gout in cases 
where the ordinary causes, as high living, wines, want 
of exercise, and inherited tendencies, do not exist. In 
searching for the various causes of nephritis, we are not 
always to look for cases of lead-poisoning from the ab- 
sorption of large quantities of lead. Certain elements 
in drinking-water, as oxygen and organic matters, the 
nitrates and chlorides, make lead very soluble, and suf- 
ficient may be washed from lead-pipes to make it poi- 
sonous. Small quantities, -^to-^ grain to the gallon, 
may, according to Ringer, produce lead-poisoning in 
some people. 

Pregnancy. — That this condition, when the gravid 
uterua becomes large enough to obstruct the renal cir- 
culation, may sometimes induce nephritis, may be ad- 
mitted. I believe it to be croupous nephritis which is 
usually produced, and I have, therefore, spoken more 
fully in regai-d to this in the chapter upon the etiology 
of that form. 

Cystitis. — Next to cold, cystitis, acute or chronic, is 
the most frequent cause of interstitial nephritis. It is 
almost impossible to find a severe case of cystitis in 
which the kidneys do not become at least slightly, and 
often badly, involved. Epithelia from the tubules may 
-almost always be found in the urine, sometimes also 
from the pelvis. As casts ai-e not common in intersti- 
tial nephritis, of course we are not likely to find them in 
these cases. So intimate is the causology between the 
cystitis and nephritis that the latter iisually subsides 
pari passu- with the former. 
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Valvular disease of tJie heart may prodtice intersti- 
tial nephritis, resulting from long continuous venous 
congestion. I cannot agree with those authors who do 
not regard the alterations in the kidney thus produced 
as the product of indamniatlon. We find the same 
changes in connective tissue and epitlielia as in inter- 
stitial nepliricis, the differences being simply those of 
degree. The so-called cyanotic kidney is not a kidney 
affected in an anomalous manner, "blue and tough," 
but presents all the features of interstitial nephritis. 
In a large number of autopsies of people who died from 
valyular disease of the heart, interstitial nephritis was 
found in nearly one-half the cases ; the surface of the 
kidney was sometimes smooth, but oftener granular. 
It is difficult to explain, however, why venous conges- 
tion from valvular disease should produce interstitial 
nephritis, and congestion of the kiduey in pregnancy, 
from pressure on the veins, should produce croupous 
nephritis. Other causes, however, than venous obstruc- 
tion, of which we are ignorant, may enter into the de- 
velopment of the nephritis of pregnancy, while many 
cases originate in causes quite independent of preg- 
nancy. 

CouRSJi; AHD Symptoms. 

There is no other organic disease which lingers so 
slowly in its apparent development as this form of ne- 
phritis. It seems to burst into existence in full panoply, 
as Minerva from the head of Jupiter. Apparently good 
health may even be enjoyed after its development. 

Urtemic headaches may even occur, without albumin 
ever being found in the urine. If I were to attempt to 
designate any one condition as most likely to be present 
in the early but fuUy developed stages of interstitial 
nephritis, I should mention loss of strength as that one, 
lieadaches, derangements of digestion, as anorexia, nan- 
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sea, bilious derangementB, flatulence, etc., being next in 
frequency. Tiiat interstitial nephritis may for a long 
time exist, and even produce cirrhosis, without albumin 
ever existing in interstitial nephritis, I have endeavored 
to show in Chapter XIX. 

Inthe majority of cases of sufficient gravity to im- 
pair the health, however, albumin is foutid at least at 
intervals. The urinary examinations in suspected cases 
should, therefore, be frequent, until either albumin is 
found, or the physician is assured that it does not exist. 

Amongst otlier symptoms an unhealthy look is often 
developed, sometimes anjemio, and usually pallid. A 
frequent desire to urinate, the urine being passed in 
considerable quantities, soon becomes noticeable. The 
patient often is obliged to xise several times in the night 
to urinate. The urine is generally pale, and of low 
specific gravity. The quantity of albumin is usually 
small, and often io the fully developed stage is tempo- 
rarily absent, a circumstance well calculated to mislead 
the physician. 

Bartels, relative to this point, says: "Albuminuria 
is no constant symptom in this affection," and also 
states that he has repeatedly witnessed its temporary 
absence. This transient absence is, however, well 
known. 

The urine is clear, sometimes pellucid, often soapy 
looking; its specific gravity is usually low (1000 to 
1016). The amount of urea, according to Dickinson, is 
very much reduced ; according to Bartels and Charcot, 
who are undoubtedly correct, it is not reduced. The 
fact is that, though it is diminished in a given quantity 
of urine, yet an abnormal quantity being voided, the 
normal percentage of urea is voided in the twenty- 
four hours. As Charcot remarks, this is peculiar, be- 
cause in this form it is that urjemic accidents are most 
common. 
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The quantity of uric acid is somewhat reduced from 
the first, and iu the advanced stages Is almost entirely 
absent. 

Casts are much less abundant than in croupous ne- 
phritis. Occasionally blood corpuscles are formed, but 
only when there is acute recurrence. The amount of 
urine voided seems to depend more upon the amount 
of cardiac pressure exerted than upon any other direct 
affection of the kidney. 

We often find, when tlie kidney is dwindled to a frac- 
tion of its normal size, that urine still continues to be 
secreted in larger quantities than in health ; this is ow- 
ing to the hypertrophy of the left ventricle being com- 
pensatory to the wasted kidney. Though many of the 
corpora Malpighiaua are destroyed, those which remain 
have pushed into them an increased quantity of blood, 
and this, with such an amount of arterial pressure as to 
favor the transudation o£ the aqueous elements, pro- 
duces a large aqueous secretion. This compensatory 
action on the part of the heart prevents the accumula- 
tion of fluid in the cellular tissue and cavities, and con- 
sequently dropsical affections and oedema are very rare 
in tliis form of nephritis. So long as the heart's action 
remains vigorous the depurative action of tlie kidney 
may continue. As soon, however, as the power of the 
heart is from any cause diminished, scanty and concen- 
trated urine results, and the various symptoms of re- 
tention, dropsy, and anasarca are not slow in making 
their appearance. 

Hemorrhagic attacks are more common in this than 
in any other form of nephritis. They take place from 
the nose, from the stomach, and within the cranial cavity. 

In 111 cases of death from apoplexy, occurring In St. 
George's Hospital and in the practice of Mr. Thomas 
Jones, there was granular degenei'ation of the kidney in 
56 cases (Bickinson). 
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The canaes of these hemorrhagic tendencies may be 
found, mainly, in the greatly increased arterial pressure, 
the blood wanting in coagulability, and in the athero- 
matous condition of the arteries, Charcot considers 
the existence of miliary aneurisms to be a common cause 
of cerebral hemorrhage, and he has shown their exist- 
ence in Jntra-cephalic hemorrhages in persons suffering 
from interstitial nephritis. 

Among the most frequent pathological lesions which 
occur are : 

First. — Albuminous retinitis, showing itself in au- 
topsy, according to Charcot, by white plaques, traversed 
by small hemorrhagic strise in the retina. 

Second. — A. considerable thickening of the skull 
cap. 

Third. — Chronic ^tdecarditis, or arterial atheroma; '. 
the arteries may also undergo muscular thickening, 
muscular degeneration, and thickening of the fibroid 
sheath. 

The lesion, however, most constantly present, and al- 
most pathognomonic of this disease, is the hypertrophy 
of the left ventricle, generally without valvular lesion. 
That this exists almost always, in advanced stages, is 
generally conceded. Briglit recognized the coincidence 
of hypertrophy with renal atrophy ; Bartels saya he 
has never found a case where it did not exist ; while 
Dickinson says he has never found it in parenchymatous 
nephritis. Grainger-Stewart asserts that it is never com- 
pletely absent at an advanced stage. 

This rule of the existence of hypertrophy, while it 
may hasten a fatal termination of the disease, in most 
eases, as we shall see, prolongs life. 

Space will not permit me to show, as might easily 
be done, the incorrectness of the theories of Gull and 
Sutton relative to hypertrophy of the heart in intersti- 
tial nephritis. According to these writers, the cardiac 
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changes are not consequent upon, but coeval with, the 
renal ; the vascular system and kidneys taking part 
simultaneously in a deterioration common to the whole 
body, and allied to senile decay. 

Undoubtedly the cause of the cardiac hypertrophy, 
in the great majority of cases, is the renal change. 

It is likely, of course, that a dyscrasia may induce, 
simultaneously, changes in the interstitial tissue and in 
the heart, and this is no doubt sometimes the case. 
Dickinson believes that the cardiac and vascular changes 
are due to the labor imposed upon them of propelling 
contaminated and impure blood. This theory is hardly 
worthy a practical observer. In parenchymatous ne- 
phritis, especially when accompanying or resulting from 
suppurative processes, the blood is equally contami- 
nated, and should be more so. Here, however, hyper- 
trophy of the heart is seldom found. 

Certainly, as evinced by the tense, hard, and often 
full pulse, the arterial pressure is much increased. 
Dickinson says the overfulness of the arteries is the 
cause both of the changes in their coats and of the ven- 
tricular hypertrophy. 

But what causes the fulness of the arteries? We 
must look further than this. Traube was the first to 
attribute hypertrophy of the heart to the increase of 
arterial tension, resulting from the obstruction and ob- 
literation of arterial branches in the kidney and Malpi- 
ghian tufts ; in the language of Bartels, * ' placing the 
consequences of renal contraction in the same category 
with the results which deficiency of the mitral valve 
exercises upon the right chamber of the heart. ' ' 

The heart, it is important to add, usually becomira 
hypertrophied in the secondary contraction of the con- 
tracted kidney, which takes place after parenchymatous 
nephritis. 

Probably Traube's explanation, as might be shown by 
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numerous reasons, is the correct one ; although a theory 
embodied in a paper published by Drs. DaCosta and 
Longstreth' merits consideration. It is to the effect that 
in the contracting kidney, more especially, there are, 
more or less constant, "certain changes in the nervous 
renal ganglia which consist essentially in a hyperplasia 
of the connective tissue and a fatty degeneration of the 
nerve-cells." They think this "is the cause of the re- 
nal malady, and precedes the degenerative changes;" 
also that they " do not think tlie heart hypertrophies, 
because of the opposition the passage of blood meets 
in the renal cu^calation ; but that it is to be traced to a 
central origin, in one case to the cardiac ganglia and in 
the other to the renal." The existence of these changes 
has been confirmed by Dr. Saundby {British Medical 
Journal, January 13, 1883), though he regards the pro- 
cess to be one of pigmentary metamorphosis merely. 
The assumption, however, that these changes are the 
cause of contracted kidney is unjustifiable. Certainly, 
inflammation of a sufficiently severe character to pro- 
duce hyperplasia, etc., could easily bring about changes 
in the nerves. 

In addition to the disturbances of vision of a fixed 
character produced by albuminous retinitis, ursemic am- 
aurosis sometimes occurs ; the blindness is character- 
ized, accoi-ding to Charcot, by those disturbances of 
vision which do not during life manifest themselves by 
any alteration appreciable by the ophthalmoscope. This 
condition is known as uremic amaurosis. 

Retinal changes in severe cases of interstitial nephri- 
tis are not common. For descriptions and diagnosis 
of these changes I must refer the reader to known au- 
thorities on these subjects, and may here mention the 
paper of Dr. William P. Norris in "Tyson on Bright's 

1 Ain<'L'ic;iin Juiinial nt tlio Mudlciil Sciouctis, vol. Ix.iix,, T880. 
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Disease;" and also sabjoin the list of authors recom- 
mended by him : 

AUbott : " Use of the Ophthalmoscope in Diseases of 
the Nervous System and of the Kidneys." London, 1871. 

Leber : in Grilfe and Saemisch'a " Handbuch der Au- 
genheilkunde, " vol. v. Leipzig, 1877. 

Forster : in Grafe and Saemisch's " Handbuch der Au- 
genheilkunde," vol. vii. Leipzig, 1877. 

Gowera : "A Manual and Atlas of Medical Ophthal- 
moscopy." London, 1879. 

Liebreioh: "Atlas d'Ophthalmoscopie." Paris, 1863, 

Ja^er: "Ophthalmoscopischer Hand Atlas." Wein, 
1869. 

MagnuB : ' ' Die Albuminurie in ihren Ophthalmoscop- 
ischen Erseheinungen." Leipzig, 1873. 

Altliough the quantity of excreted urea is greater than 
in croupous nephritis, and is indeed almost normal, 
nriemic accidents are more frequent. Charcot explains 
this by the fact that the subjects of interstitial nephritis 
are generally well nourished, forming an abundance of 
urea, and that this normal elimination of urea is due to 
a permanent increase of ai'terial tension. The heart be- 
comes hypertrophied, and the water is excreted in nor- 
mal amount, carrying with it a sufficient quantity of urea. 
This secretion is, liowever, unstable ; sudden lowering of 
the heart's action from any cause, moral or physical, 
may diminish the amount excreted. In such cases, and 
if in time the organic changes in the kidney become 
80 extensive as greatly to impair the renal functions, 
ursemic poisoning, the usual cause of death in this form 
of nephritis, results. 

Dropsy does not occur, though there is often oedema 
of the eyelids, and sometimes slight cedema of the feet. 

Headaclit of a persistent and violent character is com- 
mon. This is due to blood-pressure and to the reten- 
tion of morbid elements. 
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Rheumatic pains, very intractable, occur. Deep- 
seated, violent pains in the limbs are not uncommon. 
Spasms and convulsions are common, as are also dis- 
turbances of the nervous system and the laorale. The 
most amiable and sanguine dispositions become mor- 
bidly depressed, peevish, suspicious, and impatient, 
sometimes hyper-excitation of the nervous system al- 
most maniacal in its character, and suicidal tendencies 
being developed. 

Coma is more likely to occur in this form of Bright's 
disease than epileptiform seizure. Apathy and semi-tor- 
pidity of the physical and mental power are common in 
advanced stages. 

Prurigo and a urinous smell are often met with. The 
latter, accompanied by partial anuria, generally indicates 
speedy dissolution. (Edema of the lungs often brings 
about a fatal termination. 

In some cases the skin is covered with a crj-stalline 
coating of urea. 

The visceral inflammation most frequently met with 
in interstitial nephritis are bronchitis, pericarditis with- 
out endocarditis, pneumonia, and endocarditis ; the fre- 
quency of these occurring in the order above named. 
"Ulceration of some part of the raucona membrane of the 
bowels may also occur. 

As a matter of course, affections of the digestive sys- 
tem are numerous, and often distressing; the vomiting 
in some cases cannot be controlled. Diarrhoaa occurs 
occasionally. 

As the disease advances the sexual instinct and power 
often become diminished or are lost. 
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Diagnosis. 

This is nsnally easy. The chief diagnostic signs have 
already been enumerated in the chapter on "Chronic 
Croupous Nephritis." 

As it has been shown in a former chapter that the 
presence of albumin in urine is by no means indicative 
of nephritis, it is equally true that nephritis, and even 
cirrhosis, may exist 'without albuminuria. I cannot 
better demonstrate this than by subjoining in the next 
chapter a portion of a paper contributed by me to the 
New York Medical Journal^ November, 1883, entitled 
'* On the Exclusion of Albuminuria in the Diagnosis of 
Interstitial Nephritis, and on the Existence of Cirrhosis 
without Albuminuria." 



CHAPTER XIX. 

NEPHRITIS WITHOUT ALBUMINURIA. 

It is nnquestionable that albumin will always be an im- 
portant factor in the recognition of those forms of ne- 
phritis ordinarily known as Bright' s disease. I say those 
forms of inflammation commonly known as Bright' s 
disease, because grave inflammation may exist, produ- 
cing even cirrhosis, without the development of one 
of the conditions, namely, albuminuria, which Bright 
seemed to consider pathognomonic of the disease which 
bears his honored name. 

The fact is, however, that in chronic nephritis, especially 
in the interstitial, the appearance of albumin is often pre- 
ceded for a considerable, and even for a very long time, 
by morbific changes in the kidney which are not recog- 
nized until the appearance of albumin. Indeed, nephri- 
tis may exist to such an extent as to produce even cir- 
rhosis without albumin ever making its appearance in 
the urine. Bartels * gives the details of the case of a 
patient in the hospital at Kiel, fifty-six years of age, 
who died five weeks after admission, and whose urine 
was submitted to frequent examinations without albu- 
min being found. The most prominent symptoms pre- 
vious to and after his admission were loss of strength, 
insensibility, apparently fainting, the extraordinarily 
low temperature (83° Fahr.) existing most of the time, 
and delirium. A few days before his death he was vac- 
cinated, six vaccine pustules being formed, and two days 

* Von Ziemssen's Cyclopaedia of Medicine, vol. xv. , p. 440. 
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before his death the temperature reached 106'' Fahr. 
During the high fever of vaccination small amounts of 
albumin were found. This substance is, however, pres- 
ent in the urine in many cases of fever attaining a high 
temperature. The autopsy showed both kidneys greatly 
atrophied, cirrhotic, granular, retracted, and containing 
large and small cysts. The heart was greatly hypertro- 
phied. There were marks of severe cystitis and strict- 
ure of the urethra. Tlie urine in the Madder was not al- 
buminous. There was no oedema of the cellular tissue. 

Bartels gives this case as the only one which had 
come under his observation in which albumin was en- 
tirely absent from the urine throughout^ and where, 
'' therefore^^^ the renal malady was not recognized dur- 
ing the patient's lifetime. The '' therefore" is ben tro- 
vato^ but illustrates the truth of my assertions concern- 
ing the too great reliance of practitioners upon the 
presence of albumin as a means of recognizing inter- 
stitial (catarrhal) nephritis. As the patient had been 
under observation for only five weeks before his death, 
and as the nephritis had evidently had a long existence, 
it is manifestly unjustifiable to assume that at no period 
of the diimdi^e previous to the admission of the patient 
to the hospital could albumin have been found. As it is, 
however, the case is iflustrative. 

Dr. Seller, of Philadelphia, states that of a large 
number of kidneys he has examined after death from 
various causes, he has not found more than three per 
cent, perfectly healthy ; and other pathologists, who 
have made a large number of autopsies of subjects who 
died a natural death, have found it altogether the ex- 
ception for the condition of the kidneys to be perfectly 
normal. The deflections from health in many of these 
instances were no doubt small — probably so slight that 
only repeated and accurate microscopic examinations 
would have discovered anything abnormal in the urine 
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of the patients. Still, I raaintain that in catarrhal (in- 
terstitial) nephritis, at ail events, the form designated 
by Charcot "primitive chronic interstitial nephiitis," 
the albumin may not make its appearance until an 
advanced and hopeless stage of the disease has been 
reached. 

To rely upon albumin solely as a means of determin- 
ing the existence or non-existence of nephritis is to rely 
. upon an ignis fatuus. It is at best but a coarse and 
primitive test of its presence, insufficient in itself and 
unsatisfactory in comparison with more searching and 
absolutely accurate means of diagnosis. Regarded as 
supplementary to, and used in conjunction with, other 
physical means of diagnosis, and with rational and clini- 
cal symptoms, albumin becomes, however, when it is 
discovered, of the greatest value. Its persistent absence 
also, even when the microscopic indications of nephritis 
are present, is of importance in aiding to determine how 
extensive is the lesion of the kidney, and, to some ex- 
tent, what parts are free from disease. 

In a recent monograph Charcot ' shows, I think, nota- 
bly from experiments made by Nussbaura, Overbeck, 
and Heidenhain : 1. That the elimination of albumin, 
whether of the serum or globulin of the blood, by the 
kidneys, as a pathological condition, or of the varieties 
of albumin foreign to the constitution of the blood, as 
the white of egg, is not in any way a simple matter of 
filtration. He shows that aqueous filtration is performed 
or takes place in the glomerulus by means of its capil- 
laries, whose thin walls, as it were, bare in the capsule 
of Bowman, from which it is separated only by a thin 
epithelial lamella, perform the function of filtration of 
the water at tlie expense of the blood plasma. S. That 
the filtration of the water is a vital process, and that 

' Charcot ; Lei^ouB pathogeiiiiiate de Valb 
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certain conditions and interruptions of the blood-anpply 
of the glomerulus bring about anoxaemia (anoxi5mie ') 
of the epithelia of the glomerulus, which intermpts its 
functions. 3. That the epi thelia of the glomerulus 
play an important part in the secretion of glucose, salts, 
and albumin. 4. That the labyrinth or canals do not 
in any way participate in the secretion of albumin. 

Admitting the correctness of these conclusions, it is 
easy to see that in an inflammatory condition of the kid- 
ney, as in cloudy swelling of the epithelia of the tubules 
and in hyperplasia of the connective tissue, the glome- 
rulus may for a long time, and when the inflammation 
is mild, remain nnaflected. The conclusion that noth- 
ing is the matter with the kidneys because after sevei-al 
examinations of the urine no albumin ia found, is some- 
times literally a fatal error ; yet how numerous are the 
instances where, after the orthodox one or two chemical 
examinations, the kidneys are pronounced " healthy ! " 
These false conclusions are not reached, even as a rule, 
by the illiterate and uneducated practitioner exclu- 
sively, but by medical men who are considered emi- 
nent. I cite the following instance, not in a spirit 
depreciatory of an honored and useful hospital, but to 
show how often, if such a ease can occur in an institu- 
tion whose medical staflf belong to the better-educated 
class of physicians, cases of non recognized nephritis 
must occur in practice generally, and how many patients 
march toward their graves, tlieir medical advisers all un- 
conscious of the teterriina causa of broken health until 
physical helplessness, convulsions, apoplexy, or death 
makes at last a diagnosis for the perplexed practi- 



While visiting another hospital, in 1879, as one of the medical staff, 
there was admitted, May Sth, a young man, aged twenty-three. He 
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had been for two montba an imaftte of the hospital first referred to, 
from which he had been discharged a week or two before, as being no 
longer ill enough to require medical treatment. He understood that 
the physicians of the hospital had pronounced his illness to bo some 
malarial trouble, with debility. He Lad not been confined to his bed. 
His sallow appearance and aneemic condition easily suggested the ex- 
istence of some such disease. 

I was led, however, to suspect the eristeace of interstitial nephritis. 
There were persistent headaches, great oshaustion, and slight nausea. 
There was hypertrophy of the left ventricle, but no cedema nor ana- 
sarca. An examination of the uriae showed the existence of album in, 
oxalate of lime, pus, kidney epithelia, and hyaline casts, Rei^eated 
esaminatioaa gave the same resnlt. The urine was abundant. My 
diagnosis was entered as chronic interstitial nephritis. Bight days 
after his admission he was seized with epileptiform convulsions. 
These recurred sevoi-al times, a settled condition of coma being at last 
established, and he died May 2Tth. His relatives would not allow a 
post-mortem examination to be made. Being curious to know what 
the diagnosis of his case had been at the hospitid where he had been 
so long, I inquired of the house physician, and was informed that it 
had been considered a case of " aniemia and debility." At all events, 
it had not been entered nor treated as a case in which the kidneys 
were implicated. He stated that the nrine was examined immediately 
after bis admission, and that no albumin was found, I do not give 
the name of the hospital, because I do not consider that the purpose 
of my paper would be subserved by so doing. The case, however, is 
one of record. 



To test the urine simply for albnmin, and that only 
once or twice, is often useless. It must be tested re- 
peatedly ; the quantity, specific gravity, and chemical 
peculiarities must be carefully noted, and, most of all, 
the pJtenomena disclosed hy the microscope must be 
considered. 

It must not, however, he too hastily concluded that 
albumin is riot present. Its existence is not always 
shown by the most careful testing by heat and nitric 
acid, and it then becomes necessary to resort to more 
delicate tests, with the precautions of clarification, etc., 
described in Chapter IX. It is perfectly possible, I be- 
10 
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lieve, by these tests to pronounce positively as to 
the presence or absence of albumin. As some of the 
tests have been, until recently, but little employed, it 
is more than probable that in some of the reported 
cases of nephritis without albumin, the existence of the 
latter mav have been overlooked. 

To assert that well-marked nephritis and cirrhosis 
may exist without the appearance of albumin in the 
urine, is a statement which might possibly be regarded 
as a theoretical assumption. Clinical and microscopic 
observations enable me, however, to demonstrate un- 
equivocally the accuracy of my assertion. The follow- 
ing case will illustrate this : ^ 

In the middle of November, 1881, while visiting the hospital as a 

member of the medical staff, a woman, Mrs. X , about forty years 

of age, was admitted. She had for many years been addicted to the 
inordinate use of stimulants — in fact, had been a drunkard. There 
was found to be great enlargement of the liver, and there was phthisis 
pulmonalis. There was considerable fever, with light delirium. There 
was neither anasarca nor oedema, but certain symptoms, as headache 
and a disposition to stupor, and a peculiar complexion, made me sus- 
pect the existence of chronic nephritis. Examinations daily repeated 
showed albumin to be absent. The specific gravity of the urine was 
about 1020 ; it was acid, and rather scanty. The microscopic exami- 
nation showed : 1, oxalate of Hme ; 2, epithelia from the convoluted 
and straight tubules of the kidney; 3, epithelia from the pelvis of the 
kidney; 4, epithelia from the ureters; 5, pus. My diagnosis was 
chronic interstitial n^fiiritis with cirrhosis. 

December 7th the^tient died. The autopsy showed the condition 
of the lungs and liver as stated. 

Kidneys : size normal ; capsule adherent ; surface smooth, with nu- 
merous smaU retractions indicating cirrhosis. I have made numerous 
sections of this kidney for microscopic examination, and studied them 
carefuUy. The microscope shows the interstitial nephritis to be weU 
marked, and that the cirrhosis was considerable, though not great. 
The drawing (Fig. 5) showing the action of chloride of gold on the 
epithelia of the inflamed kidney was made from this case. 

I found also in this case that there was some glome- 



NEPIIEITIS WITHOUT ALBUMINURIA. 147 

rulo-nephritis affecting a few of the tufts, and present- 
ing a phenomenon which I had never before observed 
nor seen described. The capsular investment was some- 
what thickened, and the tuft was atrophied to a third of 
its normal size and pushed into a corner, as it were, of 
the capsule by an albuminous exudation which, so far 
as could be judged from the section, seemed entirely to 
till the capsule. 

The nest case, illustrative of the existence of nephritis 
for a long time unaccompanied by albuminuria, is as 
follows : 

June 1, 1881, Mr. Y , aged sixty-Beven, consulted me. He had 

lost in weight thirty pounds within eighteen mouths. There was au- 
largemest of the apleen of a malignaut character, the result of pre- 
Tious malarial trouble ; amount of urine was considerably inereaaed. 
Upon examining it, I found pus cotpuscles and epithelia from the 
Btraight and convoluted tubules of the kidney ; no albumin. Micro- 
scopic examinations were made every two or three weeks, and the 
same elements, generally in amall numbers, were found, together 
with the o}[alate of lime. In October and November I fouud oil of 
them greatly increased, and, in addition, a few epitheha from the 
ureters and the superficial, middle, and deeper layers of the bladder. 
Folynria continued. There was no albumin at any time. Average 
specific gravity 1018. The patient was able to att-end to business, 
which was not, however, exacting. 

February 1, 1882, the first utieniic symptom that had appeared man- 
ifestert itself in the form of violent itching over the whole body, con- 
tinning uninteiTQpl-edJy night and day imtil relieved by on infusion of 
coninm leaves, and producing prurigo. Oa Pebruarj 20th I found, 
for the flrat time, albumin in the mine, and three days later there 
occurred a slight hemorrhage from the kidneys, forming coagula 
in the urine ; the microscope showed blood corpuscles, pus, epithe- 
lia from the straight and convoluted tubnles, and numerous epithe- 
lia from the jwlvis of the kidney. Prom this time to date, June 1st, 
there have been abt hemorrhages, the average intervals between them 
being about a week. None occurred after Juno 1st. The blood was 
so abundant as sometimes to produce small coogulu in the bladdei', 
making the passage of urine jisr \irethrum very difficult. 
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Each analysis of the urine has shown the existence of pyelitis, and 
thftt the blood came principally from the pelTis. Indeed, nephritis 
ftilecting the tube system seldom prodnoes hemorrhage. 

An examination of the nrine made May 1st shows the following : 1^ 
Urine albnminons ; 2, crystals of oxalate of lime ; 3^ red blood cor- 
puscles, Yery nnmerons; 4, pas corposcles, nnmerons; 5, epithelia 
from the middle and upper layers of the bladder, scanty ; 6, epithelia 
from the pelvis of the kidney, very numerous ; 7, epithelia from the 
conYolnted tubules of the kidney, numerous; 8, one hyaline cast 
found ; 9, a few shreds of connectiye tissue. Some of the kidney 
epithelia contain a few small fat granules. 

IHagnosis. — Chronic catarrhal (interstitial) nephritis, with intense 
pyelitis, with slight ulceration, and slight cystitis. Frequent exami- 
nations gave the same results, though the blood corpuscles and pelvic 
epithelia greatly diminished in number. 

The relevance of this case to the subject of my paper 
may be thus stated : For a period of nine months the 
existence of interstitial nephritis was shown by the 
microscope, but not until the expiration of this time 
were symptoms that might be attributed to uraemia 
present, nor was albumin found, and its discovery was 
soon followed by pyelitis with hemorrhage. The indi- 
cations of nephritis have now (June 1, 1882) for the last 
six weeks been apparent by ordinary tests. I believe 
the spleen, which is greatly enlarged and has undergone 
sarcomatous degeneration, must exert an influence in 
obstructing the renal circulation, and may be in this 
case an important factor in producing the nephritic 
disease. Disregarding the etiology of the nephritis in 
this case, the fact remains that for a long time before 
the appearance of albumin the proofs of the existence of 
chronic catarrhal nephritis were clear. 

Another case to which I will refer is that of a lady, fifty-nine years 
of age. She has suflfered for several years from chronic muscular 
rheumatism of a severe character, with gouty tendencies. On exam- 
ining the urine, in November, 1881, I found pus corpuscles, epithelia 
from the convoluted tubules, and hyaline casts. Together with these 
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there were ciyatala of osokte of lime and orio acid. On exaxainiiig 
the heart I found some hypertrophy, with defective valvular BctJon, 
the patient Buffering frequently from ])olpitation of the beart and 
djspnrea. There was no trace of albnraiit. The general health was 
good. Repeated examinations of the mine, made between November, 
1881, and June, 1882, showed the same results. Gaata were invariably 
present. (See also ApiJendis 0.) 

Now, there is no doubt tliat the case of this lady is 
one of mild chronic catarrhal nephritis, as yet not ex- 
tensive enongh to intei'fere with the renal f anctions or 
to produce albuminous urine. It is one of a numerous 
class of cases of nephritis which may exist in persons of 
good constitutions without assuming such proportions 
as to produce noticeable symptoms, or seeming to de- 
teKorate the health, aud without being accompanied by 
the presence of albumin. It is tills class of cases, how- 
ever, which frequently is accompanied by atheroma of 
the arteries, leading to apoplexy, without the ultimate 
cause of death ever having been suspected. 

Alhwrninuria cannot of itself be regarded as signifi- 
cant of nephritis. Its persistent recurrence, unaccom- 
panied by any other known pathological condition 
capable of pi'oducing it, is strong evidence in favor of 
the existence of the disease ; but that is all, as many 
conditions are accompanied by it, among others those 
which pi-oduce a limited arterial blood-supply to the 
glomerulus, or diminish arterial pressure. I do not 
allude to tlie numerous well-known causes of albumi- 
nuria besides nephritis, such as are enumerated in Chap- 
ter Vni. , but to those cases where the coexistence of ap- 
parently uriemic symptoms — ^as headache, nausea, heart 
troubles, and debility — seems to indicate the existence 
of nephritis. 

That the existence of nephritis in its earliest develop- 
ment—before the functions of the kidney are markedly 
impaired and the albumin is dissevered from the blood 
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and lost to the system, and the nitrogenons elements 
are but scantily excreted ; before the thin, structiyeless 
membrane and delicate conuectipe tissue are thickened 
into a destroying woof, and the epithelia swollen and 
destroyed ; before the kidney has become contracted 
or enlarged — is of interest and importance, Is evident 
enough. Not that even then a cure is always facile or 
possible, but it is during the existence of this tieeting 
opportunity only, o raxv^ Koipo^, that the course of the 
small stream which may afterward become an invincible 
torrent can, if ever, be controlled. 

Upon the curability of catairhal nephritis I will not 
now touch, but will advert to the means of its i-ecogni- 
tion without reference to the presence or absence of al- 
bumin. 

The convoluted, irregular, and ascending tubules are 
lined by a single layer of epithelium, generally called 
cuboid ; the descending branch of Henle's loop, by flat 
epithelia; and tlie collecting tubules, by columnar epi- 
thelia. There is in all these tubules but one layer, and, 
when an individual epithelium dies as the result of in- 
flammation, it is never reproduced. 

The epithelia of the tubuli contorti of the loop system, 
magnified 60() diameters, are irregularly angular, round 
when swollen, with one, and rarely two nuclei, and 
magnified 1,000 or 1,300 diameters, distinctly showing a 
reticulum. Under this high power the nucleus, nucleo- 
lus, nucleolinus, and granules are distinctly seen, form- 
ing the points of intersection in the reticulum. In in- 
flammatory conditions pus corpuscles are formed in the 
Junctional points of the reticulum, which, having been 
emptied from the interior of the epithelia, leave vacu- 
oles, the epithelium often desquamating. The columnar 
epithelium appears, when magnified 500 diameters, as an 
elongated body having a similar structure, but without 
tlie rod-like formation. The pelvic epithelia are gener- 
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a]]y caudate, but sometimes cuboid or polyhedral. In 
interstitial, as well as in croupous nephritis, the kidney 
epithella are always found, except when they may be, 
wliich rarely happens, absent for a short period. In the 
case of a patient who recently died from chronic inter- 
stitial nephritis, and who suffered from nearly all known 
uremic symptoms, two or three examinations, made 
from four to six weeks before his death, showed the 
presence of neither pus nor blood corpuscles, epithelia 
nor albumin, though this last had nearly always been 
found before. This, however, is, in my experience, an 
unique ease. The autopsy showed atrophy, and a high 
degree of cirrhosis. 

But may epithelia from the kidney be found in the 
urine without the existence of nephritis? They may 
not. 

1. There is in the tubuli uriniferi but one layer of 
epithelia. 

2. Their presence never occurs without the simulta- 
neous presence of pus corpuscles in the urine. 

3. In interstitial and in parenchymatous nephritis, 
epithelia may always be found. 

4: Nephritis never exists without pus corpuscles in 
the urine, and blood corpuscles can usually be found. 

If we discover in the urine pus and kidney epithelia, 
we may conclude that there is renal inilammation, just 
as with pus and epithelia from the superficial, middle, 
and deep layers of the bladder we should conclude that 
cystitis existed, or, with blood, pus, and epitlielia from 
the cervix uteri, that there was inflammation of the 
cervix uteri. 

Not only from the concurrent existence of pus and 
kidney epithelia can we diagnosticate the existence of 
nephritis, but the epithelia will show wliat region of the 
kidney is affected, as the pyramidal substance, the pel- 
vis, or the cortex. 
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Together with epitbelia and pus corpuscles and blood 
will frequently be found a few hyaline casts. In mild 
cases of cataixhal nephritis this is the only variety of 
cast found, and, indeed, in severe and advanced cases, it 
is very rare that any other kind of cast occurs. 

The importance of the presence or absence in urine of 
the epithelia of the kidney as a means of recognition is 
also shown in the same paper, as follows : 

In diagnosticating the epithelia of the kidney, espe- 
cially those of the convoluted tubules, there is most like- 
lihood of confounding them with epithelia from the pros- 
tate or from the ureters, and with mucous and swollen 
pus corpuscles, all of wliicli they closely resemble. 
Sometimes, though rarely, a diagnosis is impossible. 
They can be distinguished from pns corpuscles only by 
their size ; the pus corpuscle must be taken as the 
standard of measurement, the epithelium from the con- 
voluted tubes being about half as large again as the pus 
corpuscle. The pus corpuscle must be compared in the 
same drop of urine and in the same individual. It may 
swell so as to attain the dimensions of the kidney epi- 
thelium, but may be distinguished in such a case by its 
paler granulations. The accompanying drawings rep- 
resent the ordinary size and appearance of the two, 
magnified 600 diameters. 

The cuboid epithelia, after immersion in the urine, 
usually lose the cuboid form they possess while in the 
tubuli uriniferi, and become round and swollen. 

I do not in this article refer to the diagnosis of 
croupous or parenchymatous nephritis, as albumin 
may be said in this form of nephritis always to be 
present. 

There are, of course, more details in the diagnosis of 
nephritis than I can give here, as I do not pretend in 
this paper to present more than the outlines. The pmc- 
titioner must familiarize himself with the appearances 
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of the epithelia of the entire genito-urinaiy tract ^t 
each sex. 

While it is manifest that it is important to be able to 
recognize interstitial nephritis, even in the mildest form, 
I think it should be understood that the kidneys are 
sometimes so slightly affected by this disease that its 
discovery need not create consternation, nor, perhaps, 
any fear in the mind of the patient or physician. Where 







4) £ 



but a limited portion of the kidney is affected, and in 
but a mild degree, the renal functions may continae to 
be perfectly performed, and the general health remain 
undisturbed, I am convinced that, when unaccom- 
panied by the presence of albumin, many such cases 
exist without the development of severe nephritis, and 
seemingly without deterioration of the health. Some 
nephritis probably exists in all cases of tuberculosis; 
this fact is demonstrated by nearly all autopsies of 
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tubercular subjects. Organic disease of the liver or 
spleen, cancerous affections, and high inflammatory- 
conditions are often accompanied by it, without albu- 
min. At the same time the existence of nephritis, even 
in a mild degree and without albumin, should lead to 
the utmost vigilance and a careful observance of all 
the laws of hygiene, and, if necessary, to remedial 
measures. 

Finally, the diagnosis of nephritic disorders can be 
neither satisfactory nor possible unless the microscope 
be employed as a principal instrument in diagnosis. 




This form of nephritis ia, indeed, essentially chronic. 

It is sometimes difficult to date its origin, but so well is 
the nutrition of the system often supported, and so well 
does the increased action of the heart compensate for 
the wasted or useless portions of the kidney, that sub- 
jects have been known to live and enjoy a fair amount 
of health for many years — even twenty. So a recogni- 
tion of this form of nephritis may enable us, if we can- 
not promise a cure, sometimes to hold out a prospect of 
a considerable period of life. 

Prognosis. 

Leaving aside the renal changes, our prognosis, ex- 
cept in desperate conditions, must be guided somewhat 
by the constitution of the patient and its freedom from 
cachexia, the position of the patient as regards ability 
to resort to a suitable climate, freedom from mental 
and physical work, etc. Generally, however, the propo- 
sition may be stated that this is more unfavorable as 
regards complete recovery than any other form of ne- 
phritis. 

When the new formation and interstitial growth have 
with the inflammatory corpuscles and liquid plasma 
developed a fully organized tissue, be permeated with 
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new blood-vessels ; wheu the tubules and corpora Malpi- 
gliiana are practically destroyed, it would be irrational 
to suppose that the normal structure of the kidney 
could be restored. 

Still, there are bright sides to this disease. Some- 
times a limited portion only — small, indeed, — of each 
kidney will be affected, enough healthy kidney being 
left, with the increased energy of the heart, fully to per- 
form the depurative functions of this gland. 

Again, there is sometimes a period, when there is 
simplj'^ serous effusion into the connective tissue, and 
the alterations of the epithelia consist only in cloudy 
swelling, perhaps even after the infiltration into the 
connective tissue has become inflammatory, and a por- 
tion of the epithelium have desquamated, that an en- 
tirely normal state in the first of the above conditions, 
and a practically healthy state in the second, may be 
brought about. 

I have no doubt that many cases, as I shall show in 
the part devoted to treatment, recognized at an early 
period, may be cured. 

At all events, by recognizing the importance of pre- 
serving the strength of the heart's action, and by 
proper treatment, much may be done in many cases 
toward prolonging life and making it tolerable. 

The symptoms indicating an unfavorable termination 
are : scanty urine, weakness of the heart's action, much 
oedema, albuminous retinitis, intense, constant head- 
ache, urinous odor of the skin, and prurigo, coma, or 
excessive lethargy. 

Pathological. 

Macroscopic. 

The kidney affected by this form of disease has upon 
its surface when the capsule, which is thickened and 
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firmly adherent to the adjacent parts, is removed, small 
projections, called granulations, which are ahout the 
size of millet seeds. Cysts are frequently met with on 
the surface, varying in size, some of them no larger 
than the solid granules. These granulations must not 
be confounded with the white specks or smooth, whitish- 
yellow spots which are found in croupous nephritis. The 
size of the kidney is materially affected, being greatly 
diminished, sometimes so much so as to be no larger 
than a horse-chestnut. The advanced cin'hotic kidney 
is seldom more than half the natural size. The disease 
affects both kidneys, and usnally in an equal degree, 
though not invariably ; as in some cases a portion of 
one kidney may be more affected than the rest of it. 
Sometimes, too, one kidney seems to have been affected 
by the disease more rapidly than the other, causing au 
inequality of size. The symmetry of the organ is more 
or less affected, in consequence of the shrinking of the 
connective tissue taking place unevenly. In mild cases 
slight retractions are found, resembling indentations 
made by a moderately dull instrument. The surface is 
sometimes smooth ; the color being usually reddish- 
brown, though sometimes it is pale and almost white, 
according to the amount of blood contained in different 
cases. All parts of the kidney show to the naked eye 
gray, radiating strife, which under the microscope are 
found to be newly formed connective tissue ; and it la 
the retraction of this that causes the retractions on the 
surface. 

When the kidney is contracted, the great loss of di- 
ameter is usually in the cortical portion, though the 
P3'ramidal will sometimes be wasted in an equal degree. 
When interstitial nephritis lasts considerable time it in- 
variably leads to cirrhosis. 

lu certain cases, in the commencing stage of this 
disease, the kidney will be found to be of normal size, 
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or slightly enlarged, and the capsule but slightly ad- 
herent, and in others considerably hypertrophied, being 
analogous in this respect to cirrhosis of the liver. 

Microscopic. 

It is in the connective tissue that we should naturally 
expect to find the greatest changes. We find, there- 
fore, especially In the labyrinth, an increased growth 
of fibroid tissue, interspersed with meduUai-y corpus- 
cles, becoming in time permeated with blood-vessels. 
This interstitial proliferation always exists in this form 
of nephritis. 

The fibrous growth occurs around the blood-vessels 
and the corpora Mal^igJdana, especially about the 
capsule, which Is itself thickened and adherent. The 
new growth extends inward from the cortical layer, 
imbedding the Malpighian tufts and tubules ; extend- 
ing farther inwai-d it becomes more diflused, spreading 
between and compressing the coHvoluted and collecting 
tubules. This growth of fibrous tissue cannot occur 
without involving other important anatomical changes 
in all the parts encompassed by it. The convoluted 
tubules become contracted, and many of them reduced 
to mere threads, through which no passage remains ; 
some normal tubules are found iu the new formation, 
having healthy epithelia and healthy Malpighian bodies 
attaclied to them. The tubules are not uniformly 
affected, as it is the character of the disease that the 
increase of fibrous tissue does not take place uniformly, 
but at points a little removed from each other. 

As regards the changes in the blood-vessels, according 
to Greene : ' 

"The first thing noticed is that the lining endothelia 
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of the artery are enlarged and coaraely granular, and 

that a proliferation of inflarainatory corpusclea takes 
place, encroaching upon the caliber, rendeiing it irreg- 




ular, as if compressed. Often, however, the narrowed 
lumen contains a finely granular or homogeneous mass, 
probably plasma of the blood. The spindles of the 
smooth muscle-fibres of the middle coat are transformed 
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into inflammatory corpuscles. These bodies, at first, 
are not numerous, but in more advanced stages appear 
to compose the entire tissue, which still preserves a 
resemblance to the original smooth muscle-structure. 
These characteristics are particularly well marked in 
transverse sections, where a decided increase in the cir- 
cumference of the vessel is also noticed. Similar 
changes take place in the external coat, till finally the 
entire arterial wall is converted into a solid connective- 
tissue cord, which may, in places, still show faint traces 
of the former caliber." 

The changes in the tufts are various; the capsules 
are distended and covered with inflammatory nuclei, 
originating from the covering epithelia and from the 
endothelia of the capillaries, which latter become thick- 
ened and like a solid cord. These break down into in- 
flammatory corpuscles, and the capsule seems covered 
by them. The capsule is greatly thickened. Finally, 
the medullary corpuscles become converted into con- 
nective tissue, containing but very few inflammatory 
corpuscles. 

In some cases of cirrhosis the tuft will be found en- 
larged, and filled with albuminous exudate and covered 
with inflammatory corpuscles ; in other cases it is 
greatly swollen ; the thickened tuft is often found to 
be affected by waxy degeneration. 

Changes in the Tubules. 

The first phenomena observable in acute interstitial 
nephritis in the tubules must necessarily be cloudy 
swelling, or an increased bulkiness of the reticular 
structure of the epithelium. This occurs to a greater or 
less degree in the very first stage of oedema of the con- 
nective tissue; if this last do not subside, we have a 
series of changes similar to that which occurs in chronic 
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croupous nephritis, nanie]y, desquamation of the epi- 
thelia ; formation from the points of junction in the 
reticulum, of intiamuiatory corpuscles which become de- 
veloped into pus corpuscles ; disintegration of the epi- 
thelia, or breaking down into finely granular matter, 
and replacement of the perished epithelia by endothelia. 
The rod-like structure, thickened by the inflammatory 
process, I have repeatedly found in convoluted and 
straight tubules. The conversion of the_ epithelia into 
exudate, forming casts, is not common, but does never- 
theless occur, thougii in a limited way ; and the casta 
formed, I believe, are invariably hyaline. The basement 
membrane becomes infiltrated and has a glassy look, 
and the connective tissue is noticeably increased. The 
various gradations from fine tiltrations to coarse strige 
may be easily traced. 

In many of the epithelia the nucleus or nucleolus 
will be found changed into shining lamps of living 
matter ; these are separated by narrow rims of cement- 
substance, but are united by fine threads. Many 
tubules will be found covered by these shining lumps, 
which are stained red by carmine. In many of the 
tubules, when the nephritis produces cirrhosis, the epi- 
thelia become converted into connective tissue, in which 
case the basement membrane is obliterated. (Fig. 24, D 
and G.) 

This is what occurs to those of the inflamed epithe- 
lia which are not destroyed, degenerated, or disinte- 
grated, and it is in this manner that the growth of 
connective tissue takes place in cuThosis. 

A similar process invades the interstitial tissue. It is 
filled with medullary or inflammatory corpuscles ; as 
suppuration of this tissue does not occur in interstitial 
nephritis, the medullary corpuscles form connective tis- 
sue instead of going on to the development of pus cor- 
puscles. Cirrhosis always arises from non- suppurative 
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nephritis. Endothelia are usually formed after the de- 
struction of the epithelia, when the tubule is not wholly 
or partially obliterated. 

The epithelia often becomes the seat of waxy and 
fatty degeneration, though less frequently than in 
croupous nephritis. 




Iff acute nephritis more rapid relief will be effected if 
the recumbent position be maiutaiued. The efficacy of 
rest in diminishing the exudation of albumin has often 
been demonstrated. Bartels (in "Ziemssen") gives an 
account of a case of chi'onic interstitial nephritis in a 
young man, in which the occurrence of albumin in the 
urine could always be prevented by keeping the patient 
in bed, the albumin invariably returning when the pa- 
tient sat up. There is no reason why, even in compara- 
tively mild cases of acute nephritis, the same injurious 
effects should not be produced upon the acutely in- 
flamed kidney by movement, as is produced in pneu- 
monia, hepatitis, etc. Rest in acute nephritis is of the 
greatest importance. I have met with a number of 
cases in the convalescent stage in which the albumin 
had nearly disappeared, but would be temporarily 
brought back by sitting up or by moderate exercise 
in tiie room. Whatever increases the activity of the 
heart's action must afEect the activity of the renal cir- 
culation, bringing about albuminous exudation, perhaps 
in the manner described in Chapter VIII. From the 
facts tiiere given, the effects, even in health, of great 
exertion upon albuminous exudation are apparent. The 
patient, until safety is assured, should be kept in bed. 
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Dietetic Measures. 

Highly nitrogenized food should be avoided, such, for 
instance, as tends to excessive formation of uric acid. 
At the same time due regard must be had to support- 
ing the patient's strength. Light animal broths can 
generally be given, while oysters and milk may be par- 
taken of freely. Sometimes fowl or game maybe given, 
and fish may be freely eaten. Light acid wines should 
ordinarily not be objectionable. Fruits, vegetables, and 
cereals are suitable. 

Eemedial Measures. 

Diaphoresis is invaluable and almost indispensable ; 
nitrogenized elements which should escape by the skin 
and are retained in the system, forming toxic elements, 
are liberated, the work of secretion is thereby removed 
somewhat from the overburdened secreting and separat- 
ing apparatus, and in addition the venous and arterial 
pressure and plethora of the renal vessels are lessened 
by cutaneous hypersemia, the blood circulates in the 
kidneys with less diflB^culty, and consequently the sep- 
arating or formative capacity of the epithelia is in- 
creased. Not only is the amount of albumin dimin- 
ished, but the quantity of urine is increased. Diaphor- 
esis, brought about as I shall describe, in many in- 
stances is followed by a favorable change with almost 
magical rapidity, the urine becoming for the time al- 
most natural. I usually resort to the hot-air bath, and 
by means of it the skin can be made to excrete an enor- 
mous quantity of fluid. In addition to the excellent 
effect upon the kidney, oedema and dropsical effusions 
are very much diminished by its use. The simplest and 
most easily obtained hot-air bath, and the one I usually 
employ, is Ronchetti's ; it is generally kept by instru- 
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ment dealers. It is simple in ita construction, consist- 
ing of a tin box 15J- inches in length and 6J inches in 
heiglit and width. Through the centre runs, longitu- 
dinally, a pipe, projecting at each end, one end, the 
larger, being bent downward at a right angle ; at the 
opening of this end is placed a spirit lamp with a large 
wick. I have found the thermometer to show under 
the bedclothes a temperature of 150° P. The bedclothes 
should be raised up so as not to come in contact with 
the box. The sweating process is induced in a very 
thorough manner, usually in twenty minutes. In some 
cases the skin is so dry and unperspirable that upon the 
first attempt perspiration is induced very slowly and 
imperfectly ; after one or two trials, however, the skin 
readily responds and profuse sweating ensues. 

The sweating process com pleted, I direct affusion with 
moderately cold water, followed by rubbing with eqi^al 
parts of alcohol and water. The patient is then 
wrapped in hot woollen blankets. By the use of cold 
water, alcohol, and thorough rubbing, the activity of 
the cutaneous circulation is restored and the sensitive- 
ness of the skin diminished ; without this after-treat- 
ment it is left in a weak and sensitive condition, and 
the danger of taking cold incurred. Whether or not 
diaphoresis be induced, great attention must always be 
paid to the integrity of the functions of the skin. It is 
in derangements of this great emunctory that a large 
proportion of cases of nephritis originate ; and a restora- 
tion of its normal action is indispensable to the relief of 
the surcharged renal vessels and the embarrassed renal 
circulation. The hot-air bath should be "employed 
daily, or on alternate days, until permanent relief is 
established, or so long as it seems to be of use. 

Dr. 6. Johnson' recommends "a wet sheet and 
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blanket-bath. A slieet is wrung ont of warm water, and 
the patient, either naked or covered only by his shirt, is 
enveloped in the wet sheet np to the neck. Then three 
or four dry blankets are closely folded over the wet 
sheet. He may remain thus packed from two to four 
or six hours, or even longer. If the packing be long 
continued the sheet has to be rewetted as soon as it be- 
comes dry. The evaporation and consequent drying of 
the sheet will be slow in proportion to the closeness of 
the blanket packing. IE the outer blanket be covered 
by a mackintosh cloth the sheet remains wet for a much 
longer time than when no waterproof covering is used ; 
bat patients often complain of a feeling of oppression 
when suiTounded by the impervious mackintosh. The 
advantage of the blanket-bath over a warm-water or hot- 
air bath is that it requires no special apparatus, that 
the diaphoretic action may be more prolonged, and that 
in most cases it is more agreeable to the patient. The 
hot-au- bath not unfrequently causes an unpleasant 
throbbing in the head, or a feeling of exhaustion and 
even faintness. When the wet pack is removed the 
patient should be quickly rubbed dry and enveloped in 
dry blankets. The diaphoretic action of any form of 
wai-m-water bath is assisted by copious libations of 
simple diluent drink." 

I have not employed the above method, but it pos- 
sesses the advantage of requiring no apparatus, and of 
being borne when, on account of heart trouble, the hot- 
air bath might not be. 

A very convenient form a vapor bath is that of Henry 
Lee, of London. It consists esaeutially of a Davy's 
safety lamp, above which is a small copper reservoir, 
of a size to contain sufficient water to create steam 
enough for a vapor bath. This is placed under a chair 
with a cane bottom, or under some sort of an open seat, 
and the patient sits over it, being covered with a large 
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blanket or rubber mackintosli reaching to the floor. 
This bath should also be followed by cold water and 
spirits. 

Jaborandi and its alkaloid pilocarpine are remedies 
from which, in neplu'itis, particularly, if oedema or 
dropsy be present, we should expect to derive benefit. 
They are to be thought of when diaphoresis is needed ; 
and when they can be taken without nausea, headache, 
or prostration resulting, will often prove useful. Of the 
diuretic effects attributed by some authors to this rem- 
edy I have but an indifferent opinion. When the stom- 
ach will not tolerate it, it can be given per i-ectum, or 
the pilocarpine can be given hypodei-mically in doses 
of j^jf to ^, or even very guardedly to an adult, | of a 
grain. Of the jaborandi, the fluid extract is the most 
reliable preparation. The average dose to an adult is 
30 drops every two hours ; when it acts at all it produces 
prompt and profuse sweating. This remedy serves when 
enfeebled or oppressed action of the heart would make 
the hot-air bath dangerous. It is, however, somewhat 
nanseating. Its sialagogue and diaphoretic properties 
cannot always, however, be relied upon, as is shown in 
Case VIII., the case being one of acute croupous ne- 
phritis in a child of eight years, with complete suppres- 
sion of urine lasting thirty-four houi-s, in which I ad- 
ministered, in a single day, without any effect, diapho- 
retic, sialagogue, or even nauseating, nearly half an 
ounce. Nevertheless, some physicians have found it of 
great value. 

Dr. J. M. Da Costa publishes in the Clinical Gazette 
an account of what was evidently acute hemorrhagic 
croupous nephritis, which was cured by jaborandi ; a 
drachm of the fluid extract being given three times a 
day. Profuse sweating and diuresis were produced. 
Dr. Chew {New Orleans Medical Journal) gives a ease 
of acute croupoofl nephritis, occurring in a lad twenty 
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years of age, with oedema and ascites. Thirty drops 
fl. ext. jaborandi were given every two hours, and con- 
tinued during the day, for two days. Diaphoresis was 
immediate and profuse ; at the expiration of two days 
the oedema had disappeared, and there was not a trace 
of albumin in the urine. Dr. Burke, of New York 
(Medical Record)^ describes a case of nephritis in a par- 
turient female, producing puerperal convulsions, which 
were controlled by the hypodermic injection of \ grain 
of pilocarpine. In another case he employed a rectal 
injection of 30 drops fl. ext. jaborandi ; this was followed 
by dangerous oedema pulmonum, which was controlled 
with difficulty. An injection of pilocarpine, grain ^^5 
though it stopped the convulsion and did not occasion 
much oedema, did not avert a fatal result from prostra- 
tion. As jaborandi may produce profuse bronchial se- 
cretion, the danger from this source must not be over- 
looked. A case of '' albuminuria," occurring in a lady 
three months advanced in pregnancy, is reported as 
having been cured by Dr. Langfelt, of Rheims. The 
patient took the drug continuously for sixteen days. 
The benefit seems to have been derived from its siala- 
gogue properties. 

Diuretics. 

These are of great value, and often, indeed, indispen- 
sable. Ordinarily they are of most value when there is 
oedema or dropsical effusions, particularly of the peri- 
cardial sac, the lungs, or pleural cavities. In many 
cases of nephritis they are of value in flushing the tu- 
bules with the supply of water which they require, if 
only to carry away excreta and urinary salts. Their 
use is certainly often followed by increased specific 
gravity of the urine, and an increased amount of urinary 
salts. If the opinions of various authors be correct, that 



ACUTE NEPHRITIS — TREATMENT — DIURETICS. 169 

spontaneous diuresis often relieves renal congestion and 
intlainmation, diuresis artificially induced may also have 
a eoiTespoudingly beneficial effect. It is true that a free 
action of skin, bowels, or kidneys is followed by relief 
to the renal derangement. Certainly, diuretics that can 
aid in the prevention of the formation of elements in 
the blood which produce urismic poisoning, must be of 
value. 

In the selection and administration of diuretics, the 
following results should be sought for : 

let. In case of accumulation of fluids in cavities or 
cellular tissue, to diminish the effused fluid by an in- 
creased flow of urine. 

2d. In case of anuria or diminished secretion of urine, 
to increase the flow. 

3d. In the latter case especially, to administer such 
diuretics as will, if such a thing be possible, increase 
the formation in the tubuU uriniferi of urea. 

Diuretics act variously ; some by increasing arterial 
and venous tension, thereby increasing the fulness and 
pressure of the renal vessels and the velocity of the 
blood-current ; some by endowing the left ventricle with 
increased contractile power, while others (it is thought) 
augment the difEusibility and solubility of substances in 
the blood by furnishing an increased supply of oxygen, 
thereby facilitating the conversion by the epithelia into 
urea, of effete substances in the blood. According to 
Beale,' many neutral salts, as nitrates, sulphates, etc., 
seem to increase the secretion of urine by being attracted 
from the blood in a state of solution, in aU probability 
by the renal epithelia. Urea has a similar diuretic ac- 
■ tiou, "Within certain limits, the greater the quantity 
of these substances in the blood the more will be re- 
moved by the epithelia, supposing it to be healthy. 
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Alkalies, and especially the citrates, tartrates, and ace- 
tates, which become converted into carbonates in the 
system, increase not only the quantity of water removed 
from the system, but also materially augment the total 
amount of solid matter removed from the body in a 
given time. These salts increase the quantity of urea 
and other matters formed. They seem to favor the con- 
version of the products resulting from the disintegration 
of tissue into these constituents. The alkali perhaps 
facilitates the process of oxidation going on in the urin- 
iferous tubes. The action of such remedies is very de- 
sirable in a vast number of cases, and even where the 
kidneys are diseased, these salts act favorably. Atro- 
pine (Parkes), digitalis, and colchicum, like alkalies, 
increase the proportion of urinary solids ; the favorable 
action of the last two in gout is probably to be explained 
by their influence in encouraging the formation of urin- 
ary constituents. 

Some diuretics, as squills and broom (scoparius), cause 
an increased secretion of water, but not directly that of 
solid matter (Beale). Cantharides in small doses, one or 
two drops of the tincture in an adult, is often of great 
use in enfeebled conditions of the renal circulation. 
Scilla is also an irritant, though in a less degree than 
' cantharides, and has more of a diuretic action. 

Digitalis^ in acute nephritis, is one of the most valu- 
able of diuretics. It is essentially a hydragogue, but 
an increased secretion of water also favors the formation 
of urea ; in passive venous congestion of the renal capil- 
laries, in general venous congestion from defective action 
of the tricuspid (right auriculo-ventricular) valves, in 
enfeebled muscular power of the left ventricle and of 
the cardiac plexus, its effects are often remarkable ; 
stimulating the vaso-motor pressure and the muscular 
power and circulation of the arterioles, it corrects 
enfeebled and languid circulation, either venous or ar- 
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terial, increases the pressure in the vessels of the glom- 
erulus, and augments aqueons secretion. In the condi- 
tions above described, and with scanty urine or anasarca, 
or dfopsy, it is sometimes almost indispensable ; it also 
possesses the great advantage, in acute inflammatory 
conditions, of not being an irritant. The muriate of 
iron with it is often of great use. An excellent diuretic 
mixture in cases where digitalis is indicated is the fol- 
lowing : 

Tinct. digitalis 1 ss. 

Vini scillfe 1 jss. 

Spiritus a^theris nitrici 3 ij. 

A teaspoonf ul every three or four hours. 

Where an alkaline diuretic is likely to be useful 
in combination with digitalis and squills, Trousseau's 
diuretic wine would be found an excellent formula, 
namely : 

Junip. contus 3 x. 

Pulv. digitalis 3 ij. 

Pulv. scillje 3j. 

Vin. Xerici Oj. 

Macerate for foui" days and add 

Potas. acetatis 3 Jij. 

Express and filter. 

S. A tablespoonful three times a day 
for an adult. 

Gontallaria mc0alis (Lily of the Valley) is a remedy 
likely to be of great use in nephritis with insufficient 
power of the left ventricle of the heart. The first 
important accounts of this plant were given in this 
country by Dr. Ralph d'Ary, of Romeo, Mich., who 
furnislied in the Therapeutic Oasefte of October, 1881, 
his own experience, and also gave translations of ar- 
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tides by eminent Russian physicians. The next im- 
portant contributions relative thereto were given by Dr. 
E. P. Hurd in the Medical Record of September 9, 1882, 
presenting, in addition to his own valuable observations, 
the conclusions and experience of Prof. Germain See, of 
Paris. The results of its use at the Roosevelt Hospital 
have been published in the Medical Record (January 27 
and February 3, 1883). It proved of great value in a 
number of cases of chronic ^'Bright's disease" (appar- 
ently chronic croupous nephritis) with scanty urine. 
The heart was variously affected ; in one instance, some- 
what hypertrophied ; in another, ' ' heart sounds very 
weak;" another, "double cardiac impact and double 
first sounds ; " in a fourth, "mitral systolic murmur." 

Under its use the urinary secretion was generally 
greatly increased, though the amount of albumin was 
not diminished. In a number of cases of deficient cir- 
culation from organic cardiac disease, most of them 
being accompanied by oedema or dropsy, and diminished 
urine, digitalis having been previously employed in all 
of them, greater relief was derived from this than from 
any other remedy. In one case, however, especially of 
mitral regurgitation in a woman fifty years of age, there 
was diminution of urine, orthopncea, slightly albumi- 
nous urine; heart action irregular; impossibility of 
lying down, on account of dyspnoea ; at one time, Oc- 
tober 27th, general anasarca below the waist ; pulse 
and breathing very bad. Her death had been expected 
from hour to hour. The tincture of digitalis was in- 
creased to Til XX. q. 4 h., and the legs punctured with 
needles. 

The urine was in a few days increased from 20 oz. or 
less to 40 or 50 daily ; and such great relief was brought 
about that, on December 7th, she was "discharged im- 
proved." 

In the early part of the treatment of this case at the 
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hospital, convallaria was employed, with only tempo- 
rary benefit. It relieved, liowever, to an equal extent 
with digitalis, a case of aortic stenosis in a man, aged 
fifty-two, with scanty and albuminous urine, urgent 
dyspncea, hiccoughing, and ortbopnoea, digitalis having 
been administered without benefit. 

Cases are reported in the Medical Record, February 
3, 1883, of relief having been afforded by this plant in 
extremely rapid action of the heart and great irregular- 
ity of the heart's action; and Hurd reports a case of 
Corrigan'a disease benefited by it, in which there was 
hydrothorax, the urine being increased from an aver- 
age amount of 8 oz. to 60 oz. daily. 

The same author {7%er. Gazette, July, 1883) gives cases 
of mitral insufficiency with cardiac dilatation and hyper- 
tropliy, general anasarca and ascites, cured by conval- 
laria. Half a teaspoonful of the fluid extract of the 
root was given every four hours ; of general dropsy from 
mitral disease, marked amelioration being produced by 
drachm doses every four hours, and of aortic insuffi- 
ciency with hydrothorax greatly relieved by drachm 
doses every four hours. Prof. See found that in cer- 
tain cases of heart disease the urine was increased in 
twenty-four hours fi-om one to six or seven pints. 

Prof. Beverly Robinson, in a valuable paper in the 
Therapeutic Gazette, July and August, 1883, does not 
find this plant to be a valuable renal stimulant, men- 
tioning a case of asystolie with insufficient excretion of 
urine ; the heart's action was not benefited by it, but it 
produced abundant diuresis. The functional sphere of 
this remedy is by no means yet definitely fixed. It has 
not yet been shown that'convallaria is in itself a diuretic, 
but it seems to aflfect the kidneys mainly through its 
influence upon the heart. I have had^rhe most favorable 
experience with it in croupous nephritis with diminished 
secretion of urine, when accompanied by feeble action 
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of the heart, cardiac insufficiency, and valvular derange- 
ments. 

According to Prof. S6e, it is of value in palpita- 
tions, mitral constrictions, in insufficient compensation 
of the right ventricle and left auricle, dyspnoea, mitral 
insufficiency, dilatation of the left ventricle, and in cardo- 
pathies with dropsy. It produces augmentation of the 
energy of the heart, and its diuretic effects are likely due 
to this power. Its most marked effects are considered 
by some who have used it to be upon the right heart, 
but the cases in which it was employed seem to indicate 
an equal influence in every direction of the cardiac 
nerves. It is a remedy of which much is to be expected 
in affections of the kidney connected with cardiac de- 
rangements, but whose exact place and applicability 
future investigations must show. It is undoubtedly 
destined to supplant digitalis to a considerable extent. 

Dr. Hurd states that the first detailed accounts of its 
action and efficiency in cardiac diseases were published 
by two Russian physicians in 1880, although it has been 
used as a remedy by Russian peasants in dropsy from 
time immemorial. The fluid extract of the entire plant 
(roots, plants, and leaves) seems to be the most efficacious. 
It can be given in doses of from 5 to 60 drops, as often as 
every four hours. Its poisonous effects are, however, lia- 
ble to show themselves after a certain length of time, and 
it should not be too long continued uninterruptedly. It 
is less liable than digitalis to develop enfeebled action 
of the heart. The active principles obtained from the 
plant are its glucoside, convallamarin, and the alkaloid, 
majaline. Their strength seems about that of digita- 
line. Most of the important conclusions relative to this 
plant are taken from the observations and experiments 
of Prof. Germain .See {Bulletin Oeneral de Therapeu- 
tique^ etc., July 30, 1882). So much has appeared with- 
in the last few months upon this plant, that I must 
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refer the reader to some of the immeroua articles in the 
medical journals, as it is impossible here to give more 
details eyen with reference to its value in kidney affec- 
tions. 

It is due to Patke, Davis & Co., of Detroit, to say that 
we in the United States were fora long time indebted to 
them for the only reliable preparations of this plant that 
could be obtained. 

Scoparius in infusion and the spirits of nitnc ether, 
although experiments have recently thrown some doubt 
upon the diuretic properties of this last remedy, are of 
some value as hydi-agogue diuretics ; they are slightly 
stimulant to the renal circulation. I seldom use them, 
except in combina-tion with other remedies. 

All the above may be regarded as pure diuretics, act- 
ing mostly by their effect upon the renal circulation. 
They do, however, increase the amount of solid matter 
excreted. Even, as is shown by Bird, ingestion of 
simple aerated water, by creating diuresis, carries away 
with it more solid matter than if it were not taken. Thus 
the simplest hydragogues do act in a greater or less 
degree as renal depurants. Dickinson' gives the de- 
tails of a severe case of acute croupous nephritis aris- 
ing from cold; the patient "recovered completely 
under the use of so simple a diuretic as distilled water. 
The case is related as one of a great number where the 
same result had followed similar measures." 

Still, there is by itself a class of important diuretics 
which act directly as blood and renal depurants. I 
refer to such of the alkalies and their salts as are capa- 
ble of being converted in the system into carbonic acid, 
aa the acetate, tartrate, and citrate of potash and soda. 
Tliese remedies promote diuresis, probably both by 
their stimulating effect upon the kidneys and by en- 
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dosmosis. They are considered to aid materially in the 
excretion of solid matters by assisting to convert into 
urea and uric acid various substances in the blood, these 
substances being made to assume such a diffused and 
soluble form as to admit of ready excretion. Not only 
after their use are the urinary salts increased, but such 
extractive matters as creatine, creatinine, and uroxan- 
thin, and matters rich in sulphur. The late Dr. James 
Hughes Bennett regarded the hitartrate of potash as 
the most efficient of all diuretics in Bright' s disease, 
making the broad statement that where it would not 
act he seldom found anything that would. 

To insure, however, the diuretic action of any of the 
above salts, the specific gravity of the solutions must be 
less than that of the blood ; that is, less than 1028. 
According to Golding Bird, "The proportion of solids 
dissolved in the aqueous vehicles prescribed being al- 
ways less than five per cent." The well-known theory 
of endosmosis and exosmosis makes this easily explic- 
able, as it does that of the purgative action of these 
salts when given in concentrated solutions. 

Bennett regarded diuretics indispensable in all forms 
and stages of nephritis, and when the form of nephritis 
is such as to demand their use, I believe they may 
always be used in some form or strength. 

He gives the details of two very remarkable cases,* 
one, croupous nephritis, in a man aged forty-nine, of 
general anasarca and ascites ; the scrotum, lungs, legs, 
and abdomen were all filled with fluid ; there were nu- 
merous renal casts, with fatty globules. Various dia- 
phoretic and purgative remedies had been previously 
employed. The scrotum had reached the size of an 
adult head. 

This was the third, but by far the most severe, attack 
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the man had bad ; there were but 6 ounces of urine daily ; 
breath had a urinous odor; treatment commeuced with 
digitalis and squills. March 31st to May 9th the treat- 
ment consisted in the use of the warm bath, the adminis- 
tration variously of gin, scilla, and digitalis, spirits nitric 
ether and Dover's powdera, and 20-grain doses of bitar- 
trate of potash, with the effect of considerable increase 
of urine, 20 to 24 ounces being passed daily ; not enough, 
however, to relieve the dropsy. The Dover's powders 
perhaps interfered with the action of the remedies, as 
patients with nephritis do not tolerate even small doses 
of opium. May 9th the dose of the bitartrate was in- 
creased to 30 grains three times daily ; this was fol- 
lowed by an increase of urine to 34 ounces. May 15th, 
38 ounces ; May 16th, 64 ounces, and May 23d, 128 
ounces were passed, still containing albumin in consid- 
erable quantities; potash constantly continued. May 
31st, 80 ounces, perfectly free from all trace of albumin. 
From this date convalescence proceeded. 

The second case was one of acute croupous nephritis, 
characterized by uremic convulsions. It was that of a 
man, aged thirty-six. The attack was contracted Octo- 
ber 2d, from exposure to cold and wet ; patient ad- 
mitted to the hospital October 25th. There was cedema 
of both legs, ascites, and general anasarca ; highly al- 
buminous urine ; tube casts and blood corpuscles abun- 
dant ; urine scanty. Digitalis and scilla resorted to 
without benefit, November 7th, three convulsions of 
an epileptiform character, with foaming at the month, 
each of almost ten minutes' duration ; 5 ounces blood 
taken by cupping from over kidneys, and bitartrate of 
potash 3 j ter die, given. November 8th, three more 
fits, with great drowsiness. Tlie case was eventually 
cured without more convulsions by the continued use 
of bitartrate of potash. 

Dr. Golding Bird endeavors to show, from a table 
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constructed by Professor Kranmer, that ''remedies 
which exert no chemical action on organic matter out 
of the body appear to be incapable of augmenting the 
quantity of solids in the urine, and hence are only of 
use in increasing the elimination of water; they may 
and do act as renal hydragogues, but not as renal de- 
purants," and places among these renal hydragogues 
juniper, Venice turpentine, broom, squill, digitalis, 
guaicum and colchicum, lytta, etc. Actual experience, 
however, I think, shows that renal hydragogues do 
sometimes act as renal depurants, and increase the 
quantity in the urine of solid excreta. Dr. Bird thinks 
the renal depurants to be such as increase the meta- 
morphosis of tissue, such as the alkalies, their carbon- 
ates and salts, including the acetates, tartrates, citrates 
of soda and potash. 

He says that ''as a result of this view, we should 
expect that when we cause an alkaline carbonate to 
circulate through the blood, it exerts an influence on 
the nascent elements of those matters less highly in- 
fluenced by life, resembling that which it exerts on 
dead matter, aiding their resolution into substances 
allied to those produced out of the body, and actually 
causes the matter to assume so soluble a form as to 
allow of its ready excretion." 

He has certainly shown that under the influence of 
certain alkaline salts the solid excreta are, in health, 
greatly increased. He considers the acetate of potash 
the most efficient. I have used it with benefit, and re- 
gard it as more efficient and less irritating than the 
nitrate. In the selection of the diuretic, the patho- 
logical condition of the kidney must be recognized as 
accurately as possible. 

Saline, and indeed all diuretics, are apt to disappoint 
if the dropsy and conditions of the kidney are alone 
considered ; if the action of the heart be feeble, or 
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there be defective action of the mitral valves, or if the 
portal circulation be, as it often is, obstructed, diuretlca 
are comparatively inert ; oedema will continue to exist, 
and the venous circulation of the kidney remain ob- 
structed. A certain activity of the circulation must be 
brought about for the saline diuretic to find admission 
into the vessels. Once admitted into the circulation, the 
epithelia of the renal tubules are incited to additional 
activity to absorb them, the new substances in these 
tubules producing, according to Beale, a temporary 
blocking, leading to over-fulneaa and increased pres- 
sure of the corpora Malpighiana, consequently an addi- 
tional pouring out of water, washing away the contents 
of the tubule ; this process repeating itseK continually. 

The correctness of the theories of Beale and Bird in 
regard to the physiological action of the saline diuretics 
in forming new excrementitious material in the tubules 
is not easy of demonstration, but the views of these 
authors are of sufficient interest to refer to. 

The muriate of iron, when the action of the heart is 
feeble, in combination with digitalis will add greatly to 
the power of the latter. When the liver is deranged or 
inactive, the integrity of its functions must first be re- 
stored. Bii'd, quoting from Dr. Barlow, gives the fol- 
lowing aphorism with regard to the entrance of remedies 
into the renal circulation : 

"If a sufficient quantity of water cannot be received 
into the small intestines, or the circuit througli the 
portal system in the vena cava ascendans, or thence 
through the lungs and heart into the systemic circula- 
tion, be obstructed, or if there be extensive disorganiza- 
tion of the kidneys, the due secretion of urine cannot 
be effected." 

CouTiter-irHtants over the region of the kidneys have 
been considered of value, Grainger Stewart gives the 
details of a case of acute albuminuria, produced by cold, 
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in which albumin, blood, and casts persisted for several 
weeks, and which was finally cured by the external use 
of croton oil liniment, and afterward pure croton oil, over 
the lumbar region, the albuminuria rapidly disappear- 
ing after a copious rash had been produced. He also 
gives several other cases which appear to have been 
benefited by this treatment, and regards inunction with 
croton oil as one of the most important means of 
diminishing the secretion of albumin. I have never 
employed counter-irritation in acute nephritis, and am 
skeptical as to any benefit to be derived from it ; never- 
theless, by drawing to the surface some of the blood 
which would otherwise be thrown into the renal artery, 
it might do good. The use of croton oil is, however, 
inconvenient and annoying. On the same principle 
Paquelin's thermo-cautery, the proper use of which is 
not attended with much pain, should be of value. Of 
the benefit of diuretics applied locally, as the infusion 
of digitalis or scoparius, on spongio-pUine, or poultices, 
I have not much opinion, as, though possibly useful, 
they are troublesome of application. Diuresis can be 
more easily produced by other means. 

Local abstraction of blood has been thought useful 
by several writers. I cannot agree with Dr. G. John- 
son, who explains the benefit derived from it by the 
theory that, by the abstraction of a few ounces of blood 
from the loins, we relieve renal congestion and thereby 
lessen the destruction of blood constituents which re- 
sults from contamination of blood by urinary excreta. 
Dr. Johnson is inclined to make all theories conform to 
his belief that nephritis is always the result of the local 
irritation of the blood-vessels of the kidney hy contam- 
inated blood. The explanation which he gives farther 
on is more rational, namely: "The lumbar arteries, 
which supply the integuments of the loins, arise from 
the abdominal aorta, close by the origin of the renal 
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arteries ; and when leeches or cupping-glasses draw- 
blood through the skin of the back, it is certain that 
the diminished pressure within the lumbar arteries will 
divert a certain quantity of blood from the neighboring 
renal arteries. The same principle explains the good 
effects of leeching in cases of pericarditis." 

Dry cupping, according to the same author, "acts in 
a somewhat similar way to hot fomentations. It draws 
an abundance of blood through the arteries into the 
subcutaneous capillaries, which, when the cups are re- 
moved, returns through the veins to the heart." He 
does not resort to the local abstraction of blood except 
in cases of threatened or existing head trouble from 
uraemic poisoning. 

The chloride of iron has been of invaluable service to 
me in aiding to diminish the excretion of albumin, either 
alone, or in combination with digitalis, where there has 
been feebleness of the heart's action. I have never used, 
it in the early periods of acute nephritis characterized 
by vascular erethism, but have confined its employment 
to cases of nephritis where the acute symptoms had 
subsided. In such cases I have known it, without the 
aid of any other remedies, to cure the albuminuria 
entirely. 

An instance illustrative of its efficacy in combination 
with cantharides is given in Case VI. It acts pi-obably 
by increasing muscular contractility and force of the ar- 
terial circulation. At all events, it has decided diuretic 
properties, while it is of great use in restoring some of 
the wasted elements of the blood. It probably increases 
oxydation by the epithelia by adding to the oxygen of 
the blood corpuscles, but its efficacy depends mainly 
and intrinsically upon its stimulating effect upon the 
nervous system. 

Dr. Hassel, in the London Lancet, December 31, 1864, 
has an interesting article relative to i^&modits operandi 
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of the chloride of iron. Its astringent properties count 
for nothing in nephritis. The phosphate of iron is in 
some cases equally efficacious. 

Ergot^ from its known power in producing arterial 
pressure and contraction of the blood-vessels, might be 
expected to be of decided use in passive congestion of 
the renal vessels, and should be a valuable accessory 
in diminishing albuminous exudation. Nevertheless, in 
the few cases in which I have used it I have derived no 
benefit from it — no more than from its alkaloid, esserine. 
A more extensive trial of it, perhaps in large doses or 
in combination with iron or digitalis, may be followed 
by more favorable results. 

Fuchsin and rosanilin have been reported by Drs. 
Feltz and Bouchet * as having in a number of cases been 
efficacious in producing the cessation of albuminous ex- 
cretion. They administered it either in a pill or mixture, 
three grains being given daily. They claim these color- 
ing matters to be well borne by the system, and to be 
comparatively harmless. Prof. E. di Eenzi,'' of Genoa 
(quoted by Tyson), has more recently published the 
treatment by fuchsin. He found it efficacious in di- 
minishing the quantity of albumin. He administered 
it in doses of from 3.8 grains to 38.5 grains in the 
twenty-four hours. He states that unless it colors the 
urine it does not diminish the albumin. I have found 
both these remedies of value in preventing the excretion 
of albumin. 

OalUc acid I have sometimes found of benefit in a 
number of cases of prolonged albuminuria following 
acute croupous nephritis, after the acute symptoms and 
dropsy and oedema had disappeared. In the case of a 
child who had recovered from malignant scarlet fever. 
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and who had suffered from diphtheria, acute croupous 
nephritis, anuria, and convalsions, the albuminuria was 
persistent, in spite of all remedies, even alter all other 
symptoms had disappeared. It yielded rapidly to the 
administration of gallic acid, three or four grains being 
given three times daily. Together with the diminution 
of albumin the amount of urine increased. I do not 
proffer any explanation of its modus operandi, other 
than by its contractile effects upon the renal blood-ves- 
sels. It perhaps thus causes increased pressure in the 
Malpighian tuft, favomble to the flow of water and un- 
favorable to the excretion of albumin. Astringent rem- 
edies, in checking albuminuria, are, however, generally 
disappointing and not to be relied upon. 

TiiBtannate qf sodium! have recently used with great 
benefit in diminishing dropsy and anasarca and albu- 
minous exudation. It undoubtedly possesses some diu- 
retic properties due probably to the soda, while the tan- 
nic acid may act in the same manner as gallic acid in 
diminishing albuminuria. I have prescribed it in doses 
of 10 to 20 grains, three or four times daily ; it is best 
administered well dilated in water, though it might be 
given in the form of pills. I regret that I am not able 
to state fully the authority that first induced me to try 
this remedy. I find simply a note that I had made 
from some medical journal, to the effect that "it was 
said by Prof. Pribi-am to be a very efficient diuretic, and 
useful in dropsies from nephritis." 

The nitrite of glycerine (nitro-glycerine, glonoine) was 
first recommended, I believe, in nephritis by Dr. A. Mayo 
Robson.' He gives some extraordinary results derived 
from its use, and I think them of sufficient importance 
to present a brief abstract of the cases he reports : 

' The Uge of NItro-gljuerina iii Auute and Clironio HriglifB Diaease, and 
In tilt) VoDciiLir Tension of the Aged : British Medical Journal, Norembfr, 
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Case I. — A man, aged fifty-six. Had chronic (cronpons, evidentlj) 
nephritis for two years. (Edema, anasarca, and hypertrophied heart. 
Urine highly albuminous — specific gravity, 1008; 24 oz. passed in 
twenty.four hours. One minim of one per cent, solution nitro-glyce- 
rine given every half hour ; after increasing dose to TfL iij. ter in die, 
urine increased to three pints daily ; albumin diminished. All symp- 
toms relieved ; remedy suspended for a few days ; the symptoms re- 
turning, the use of the remedy was followed by the same benefit. 

Case m. — ^A woman, aged fifty-two. In June had an attack of apo- 
plexy followed by paralysis. Urine normal in quantity; specific 
gravity, 1006; trace of albumin, great vascular tension. In August, 
as symptoms of paralysis were returning, nitro-glycerine, m j. ter die, 
was prescribed. Vascular tension at once reduced; specific gravity 
rose to 1012. Symptoms entirely relieved. 

Case IV. — Woman, aged fifty. Angina pectoris, asthma, and slight 
hypertrophy of heart. Pulse hard and tense. Specific gravity urine, 
1005. Glonoine, lt[j, ter die. Tension, pain, and asthma all re- 
lieved. 

Case V. — An adult. (Acute croupous hemoiThagic nephritis.) At- 
tack came from taking cold. Urine, 16 oz. in twenty- four hours, thick, 
smoky, highly albuminous, containing renal epithelia, casts, blood, 
and lithates. Diaphoretics, rest in bed, milk diet, and alkalies em- 
ployed. At the end of twenty days, no better. Saturday night glo- 
noine given, TTt j. every four hours ; the next day the urine increased 
to 28 oz., less blood and albumin. Monday, no blood; very little al- 
bumin. The Saturday following urine was normal. No relapse oc- 
curred. 

Case VI. — ^Man, aged thirty-nine. Acute hemorrhagic croupous ne- 
phritis from cold. Symptoms and conditions very similar to Case V. 
At the end of three days no better (urine loaded with blood); glo- 
noine, TTlj. every four hours. In twenty-four hours blood disappeared. 
Urine increased from 20 oz. to 3 pints. In six days was well. Had a 
relapse, which yielded in its turn to nitro-glycerine. 

Case VIII. — ^Woman, aged sixty-five. Acute croupous nephritis with 
bronchitis. Pulse tense. Urine smoky, containing blood albumin, 
abundant casts, and renal epithelia. Diaphoretics and diuretics use- 
less. Nitro-glycerine every three hours, in twenty-four hours the dose 
being increased to TT^ jss. doses. Urine increased. Less blood and 
albumin. This remedy being suspended, the conditions became as 
bad as before, but were promptly relieved again by the glonoine. 
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Though nitro-glyceriae seems to produce much the 
same physiological effect as amyl nitrite, its effects are 
more lasting, and it is easier of administration. Dr. 
Robson observes : "'Whether due to chronic kidney dis- 
ease or arterial fibrosis, this condition is unquestionably 
relieved by uitro-glycerine, and veith diminution of pres- 
sure improvement follows," 

According, however, to the experiments of Goll and 
Stokvis and Overbeck,' arterial pressure alone, without 
diminished rapidity, produces polyuria, but not albu- 
minuria. For the production of the latter there must 
be diminished rapidity of the renal circulation, with or 
without increased pressure, and for the production of 
oliguria and albuminuria, there must be diminished 
pressure and rapidity. It does not seem easy to recog- 
nize, therefore, the manner in which diminished tension 
increases the flow of urine. In the cases described by 
Dr. Robson there must have existed diminished pressure 
and rapidity to produce scanty and albuminous urine, 
and to bring about increased flow of urine without albu- 
min, increased pressure and swiftness of the renal circu- 
lation must have been produced by the nitroglycerine, 
and this may have been effected by relieving the vaso- 
motor spasm, which must cause slowness and diminished 
pressure. Tliis theory (I cannot call it explanation) is 
doubtless insufficient, but at present I am not able to 
offer another. 

The remedy may act through the renal ganglia en- 
tirely, and it is possible that it is through this plexus 
that the curative effects of many drugs, such as this and 
aurura, depend, 

I have not employed as yet this remedy in acnte ne- 
phritis, simply for the reason that I liave found other 
and tried appliances of treatment sufficient, and have 
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not thus far, since the article was published, experienced 
a necessity of resorting to it. 

A remarkable case of polyuria, with hard tense pulse, 
which recently came under ray care, was greatly I'e- 
lieved by this remedy. The patient was a man, forty- 
five years old, who was, without any preceding symp- 
toms of ill health, suddenly seized with violent thu-st 
and constant desire to urinate, passing, for about three 
weeks, 24 quarts daily, by measurement, of colorless 
uriue (specific gravity 998 to 1003). The sulphate of 
iron, 3 grains ter die, brought about a reduction of the 
quantity to 12 quarts. The use of glonoine, gtt.]'. of a 
one per cent, mixture four times daily, was followed 
by a diminution of the quantity to 6 quarts daily. This 
case is alluded to again in Chapter XXIII., but I men- 
tion it here to show that the drug can, under certain 
circumstances, relieve conditions opposite to those de- 
scribed by Dr. Robson. The relief in this case is, how- 
ever, more easily explicable, the polyuria being, no 
doubt, in part due to increased pressure and. swiftness 
of tlie blood-current in the renal vessels. 

The doses recommended by Dr. Robson cannot, how- 
ever, be tolerated by all constitutions. I have known a 
hundredth of a drop to produce great fulness and 
throbbing and pain of the cerebi-al vessels, and I should 
prescribe very cautiously, if at all, a minim every half 
hour, as given by Dr. Robson in Case I. It should be 
noted, however, that the minim doses above mentioned 
refer to a one per cent, solution. 

I shall now consider several remedies with which 
alone, or in combination with other remedies and meas- 
ures of treatment, many cases of acute, and some even 
of chronic nephritis have been cured, the details of a 
number of which I shall give. First among these I 
place, facile princeps, liydrargyri cldoridum corrosi- 
■num and hydrargyri chloride mite. 



ACUTE NEPHRITIS— TREATMENT. 



187 



My experience has led me to employ, usually, the 
mild chloride in interstitial nephritis and the corrosive 
sublimate in croupous nephritis. In some cases, with- 
out being able to tell why, I liave found benefit to be 
derived only from the opposite course. I am accus- 
tomed to give the former prepared by combining or trit- 
urating 1 part of the drug with 99 parts of sugar of 
milk, this being au inert vehicle, the adult dose being 
5 to 10 grains every two or three hours, taking care not 
to give it in such doses as to affect the gums or to relax 
the bowels. Of corrosive sublimate I use a preparation 
of 1 part of the crude drug to 10,000 of sugar of milk ; ' 
giving 8 to 10 grains at the same intervals as the proto- 
chloride. The numerous triturations and tablet tritu- 
rates that have recently come into use and are kept 
by leading druggists, as calomel, corrosive sublimate, 
arsenic, etc., greatly simplify the administration, of 
small doses. The tablet triturates, containing one hun- 
dredth of a grain of corrosive sublimate, are, however, 
an unnecessarily large and even dangerous dose in 
acute nephritis. 

I know that the possible effect of such small doses 
will be regarded by many with incredulity, but their 
value has been demonstrated too fi-equently for it to be 
doubtful, and the recognition of the efficacy of these 
doses 'is inevitable, as it is a matter of simple and as- 
sured truth. The experience of medical men of ac- 
knowledged experience and ability is i-apidly tending 
to show that very minute doses of medicine accomplish, 
in numerous conditions, more than ponderous or even 
moderate doses. Particularly is this shown in those 
cases in which the dual action of drugs is manifest, as 
in the action of corrosive sublimate upon the kidneys in 
health and i 
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Administered in these small doses it is not necessary 
to "guard" calomel by opium, which drug is, in ne- 
phritis, very injurious ; nor are its defibrinating and 
deleterious effects produced as when given in officinal 
doses, but it can be administered to anaemic, delicate, 
and even scrofulous systems, and in adynamic con- 
ditions. Since calomel is of undoubted use in control- 
ling inflammations of mucous and serous membranes, as 
enteritis, pleuritis, peritonitis, iritis, etc., and inflam- 
matory conditions of the lungs and liver characterized 
by plastic effusions, there is no reason why it may not 
produce analogous benefit in affections of the paren- 
chymatous structure and of the connective tissue of 
the kidney. This may seem a coarse proposition, but 
it is at least not a baseless one. To endeavor to show 
how mercury acts as an antiphlogistic would involve 
the consideration of numerous theories, and much space. 
That it has antiphlogistic powers in affections of the 
above-named tissues, clinical experience abundantly 
shows. Whatever creeds practitioners hold, and upon 
whatever theories they may practice, mercury will al- 
ways, in the opinion of the experienced physician, retain 
something of the high rank it has for ages enjoyed in 
the treatment of certain kinds of inflammation. 

It is not sufficient always to rely exclusively on either 
of these two remedies, even where they seem especially 
appropriate. In anuria or dropsy, the hot-air bath or 
the wet sheet or vapor bath should be resorted to, and 
the recumbent position enjoined. Under the use of one 
of the above mercurials, in acute nephritis I have re- 
peatedly found the albumin, blood, and oedema to dis- 
appear so rapidly as to leave no doubt as to the con- 
nection of cause and effect. 

It has already been shown that an exclusively intersti- 
tial or croupous nephritis does not exist, but that while 
the epithelia or connective tissue may be maiftly affected, 
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the inflammation must iu some degree affect both. I 
think that in determining which of the two mercurials 
to employ a proper diagnosis is necessary, inasmuch 
as I believe the mild chloride of mercury in acute inter- 
stitial nephritis to be almost as useful as in enteritis or 
plearitis. In croupous nephritis I believe it to be less 
useful ; here I think corrosive sublimate the more valu- 
able. Still, without being able to tell why, I have 
sometimes found the latter of most use in interstitial 
nephritis. I consider its action not dissimilar to that 
of calomel in the same class of affections, as in pneu- 
monia, enteritis, and pleuritis. 

It is a matter of no slight interest to consider that 
while corrosive sublimate, alone or in conjunction with 
other remedies, will often correct pathological condi- 
tions characterized by the secretion of albumin, bloody 
urine or suppression of urine, the same remedy taken in 
health, in toxic doses, often produces these very condi- 
tions. I do not propose to descant upon the merits 
of any theory, still less to support any supposed law of 
cure, but simply to present facts. In acute croupous 
nephritis we have cloudy swelling of the epithelia and 
increased bulkiness, with the development from the 
epithelia of inflammatory and pus corpuscles and de- 
struction of the epithelia ; there is plastic exudation 
and often exudation of blood-cells ; the corpora Mal- 
pighiana become also the seat of inflammation ; and, 
as a result of these, other changes, albuminuria and 
anuria, ensue. 

Now corrosive sublimate may produce changes very 
similar to, if not identical with, the above. Orfila and 
Christison show that the kidneys are much inflamed 
after poisoning by this drug, scanty and frequent mic- 
turition occurring. Taylor (" On Poisons") gives an ac- 
count of several cases of poisoning by it, in which there 
was auppression of urine for several days. • The general 
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symptoms described are snch as occur in acnte croup- 
ous nephritis. Tlie fullest account I have met with of 
its effects upon the kidneys is given by Allen," taken 
from authentic sources. Among the effects mentioned 
may be cited the following: "Blackish albuminous 
urine; scanty urine; bloody urine; anuria for five 
days ; ischuria. "Under the microscope the urine pre- 
sented gmnular, fatty tubuli in largo numbers, showing 
on their surface epithelial cells of the tubuli uriniferi ; 
also in a state of granular fatty degeneration." (The 
last, Olllvier, fi-om Tardieu; effects of 1.1 gramme.) 

Of cantharides as a diuretic I have already spoken ; 
but I have also found it useful given in the same doses 
as the two above mercurials in acute croupous ne- 
phritis with diminished or suppressed urine. I have 
often found it of use in alternation with the mercurials, 
the result being diminished albuminuria and increased 
urine, that result being attained when neither mercurial 
would produce it. I give, however, very minute doses, 
about the same strength as of the bichloride. 

Here again I will not present any attempt at explana- 
tion of the modus relevandi, simply stating that the 
toxic effects of cantharis are similar to the phenomena 
met with in acute croupous nephritis, as albuminous 
urine, anuria, blood casts, etc. 

Coj'ui], in his researches upon the effects of canthari- 
dine upon the kidneys, finds similar lesions in the glo- 
meruli and in Bowman's capsule, and the same changes 
in the tubules as occur in acnte or subacute croupous 
nephritis, even to the existence in the tubules of casts. 
He states that "it would be impossible, for example, to 
distinguish a preparation of a kidney of a dog suffering 
from subacute poisoning by cantharidine, from a prepa- 
ration of the kidney of a child who had died from diph- 
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theria with albuinimiria." He considers, in poisoning 
hy cantharidine, that " the essential phenomena occur 
in the cavity of the glomerulus and in the renal tubules. 
The lesion of the connective tissue, which exists in this 
case, is quite of minor importance." 

Nitric acid alone, or in conjunction with the proto- 
chloride or bichloride, I have sometimes found of great 
service in diminishing the excretion of albumen, and in 
anasarca, or even in dropsical eflusions. Works on 
materia medica generally furnish no special indications 
for its use in albuminous or nephritic affections. That 
it is a stimulant and astringent is recognized, and it 
may thus act in the same way as the chloride of iron. 
It certainly, in conjunction with the two mercurials, 
often promotes diuresis in acute or subacute nephritis. 
Dr. Joseph Kidd {Practitioner, August, 1882) says, 
relative to its use in Mro7iJC nephritis : "In the treat- 
ment of granular degeneration of kidneys, the gout 
kidney par excellence, I can speak with much confidence 
of the good effects of nitric acid. In many phases of 
the disease, especially when the urine is very pale, of 
low specific gravity, and higlily acid, with nausea, ano- 
rexia, furred tongue, it suits when iron and quinine dis- 
agree. It exerts a specific action on the urine, causing 
the turbid to become clear, and at times it does the op- 
posite, causing the pale clear urine to become turbid 
and dark-colored. It also relieves the gout pains in the 
Joints incidental to the disease." 

An example of its efficiency in conjunction with calo- 
mel, in acute croupus nephritis with hydrothorax, is 
shown in Case III. 

Nitric acid has always been regarded by homceopathic 
physicians as a valuable remedy in affections of the 
urinary system. I am unable to see, however, from 
tlieir materia medica, tliat it seems especially applicable 
to the conditions that obtain in nephritis, except in 
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the symptoms mentioned as polyuria and increased fre- 
quency of urination. It does not, however, like corro- 
sive sublimate and cantharis, produce a specific conges- 
tion or inflammation of the kidney. 
I administer it usually in the following doses : 

Acidi nitrici puri 3 ss. 

Aquae dest | ss. 

Three to six drops three times daily. 

Dilute phosphoric acid has also proved of value, 
particularly after the subsidence of the most acute 
symptoms, in lessening and even controlling the albu- 
minous secretion. I can explain its utility only by the 
same theory I have adduced relative to the action of 
nitric acid. 

Arsenic (arsenious acid) is a remedy from which bene- 
fit is sometimes derived in nephritis. That it should 
produce some effect in nephritis is evident from its ac- 
tion upon the kidneys when taken in poisonous doses. 
It then may produce scanty, bloody, and albuminous 
urine, and suppression of urine. Virchow's '' Archiv," 
Bd. xxxiv., p. 213, contains the account of the case of 
a boy poisoned by arsenic, whose kidneys were found 
profoundly aflfected by it. ' ' The cortical tubules were 
opaque and finely granular, and their epithelia could 
not be isolated." 

According to H. C. Wood,* there is, ''in arsenical 
poisoning, a wide-spread fatty degeneration of the tis- 
sues," and in another case, quoted from Dr. Saikowsky, 
in Virchow's '' Archiv," Bd. xxxiv., p. 77, the kidneys 
were fatty, " their tubes choked up with fat globules, 
their epithelia almost completely destroyed." Accord- 
ing to Dr. S. Weir Mitchell, the anasarca produced by 
repeated doses of arsenic may be preceded or accom- 
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panied by the presence of albumin and of tube casts, as 
in nephritis. 

Certainly many of the symptoms and pathological 
conditions which are fonnd in the arsenic cachexia are 
reproduced by nephritis. Among these may be enu- 
merated pallor, exhaustion, anaemia, anasarca, nausea, 
thirst, and neuralgic pains in various parts of the body. 

I have found benefit from its use in only a few in- 
stances, one a case which occurred in a young man 
twenty years of age (see Case XV.), of chronic croup- 
- ous nephritis, the result of cold, accompanied by nausea 
and anasarca. The treatment consisted exclusively of 
Fowler's solution, five drops being given three times 
daily, and the administration of drachm doses of the 
tincture of cinchona. The cure was complete. I have 
not been willing, however, to rely upon it in acute con- 
ditions, but have employed it after the subsidence of 
these. Homceopathic practitioners report many cases 
of its beneficial effects ; one noticeably in the All. Ho- 
meopath. Zeitung, No. 68, p. 158, in which nephritis, 
consequent upon scarlatioa, with ascites, hydrothorax, 
oadema pulmonum, scanty, bloody, and albuminous 
urine, was cured by it. 

Helonias dioica (unicorn plant) has been thought to 
be curative in some cases of nephritis, as well as I can 
judge from the details given, the cases being subacute 
nephritis, one case being in connection with pregnancy, 
attended with convulsions. Under certain circumstances 
this plant has undoubtedly some diuretic properties. 
Prof. S. A. Jones, of the University of Michigan, has 
shown that it will render alkaline urine acid. I have 
not employed it, and cannot, therefore, judge of its 
value. 

Apis inelliflca is considered by many liomceopathic 
and by other physicians a remedy of great value in 
acute and chronic nephritis. Many cases are cited iUus- 
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trative of its supposed utility, which I will not quote. 
I have, however, derived myself so little benefit from it, 
that I am not disposed to employ it in severe cases. 

Euonymus Atropurpureus. — Dr. Wm. H. Holcombe, 
of New Orieans, describes several cases in which he used 
with perfect success euonymine, the alkaloid of euony- 
mus ("wahoo"). The first was that of a young man 
affected with chronic catarrh, dyspepsia, and sick head- 
aches. An attack of the latter culminated in a violent 
and prolonged convulsion, followed by stupor and 
headache, lasting for six hours. An examination of 
the urine showed it to be highly albuminous, and that 
nephritis was fully developed. The patient was treated 
for some time with helonias, corrosive sublimate, arsenic, 
aurum, the phosphate of strychnia, and iron, without 
any radical improvement, the urine never being free 
from albumin, and the headache being in a more or 
less degree constant. The patient became emaciated 
and ansemic. 

Recent experiments with calomel, podophyllum, and 
euonymine having shown the latter to be the most 
valuable cholagogue of any of these, and considering in 
this particular case that a disordered condition of the 
liver had much to do with the nephritis, he determined 
to direct the treatment to the relief of the deranged 
hepatic functions, and prescribed euonymine three times 
daily. At the end of a week the albuminous urine and 
headaches had entirely disappeared ; same treatment 
continued. The euonyinine was then suspended, when 
at the end of a week the albumin, nausea, and head- 
ache had all returned. Euonymine being resumed, the 
urine became normal in a few days, and has remained 
so. This remedy was continued for several months, and 
effected a complete cure. 

In another patient, an adult male, who had suffered 
for more than a year from dyspepsia, depression of 
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spirits, and pains in the back and head, the urine waa 
found to be highly albuminous. No remedies which 
were administered, except strychnine, caused the al- 
bumin to disappear even for a short time. Euonyniine 
in two weeks brought about a eoraplete disappearance 
of albumin, and in two months the patient's health 
was fully restored. 

Of coarse it woold add to the importance of these 
cases Iiad the results of microscopic examinations, if 
made, been given ; but they are interesting in showing 
that the plant has valuable properties in certain condi- 
tions of nephritis. The great benefit derived from the 
administration of this remedy in these two cases (I have 
not known of its use in others) shows it to be worthy of 
further investigation and trial. The recovery of the 
first case of albuminuria — if dependent, as it often is, 
(ipon hepatic derangement — was probably effected by 
the restoration of the integrity of the functions of the 
liver; it is possible that the euonymine may have re- 
lieved the nephritis by virtue of its tonic, astringent, or 
diuretic properties, or all combined. Euonymus atro- 
puipnreus has long been used, but mostly, I believe, 
by the eclectics. It is known to be a valuable chola- 
gogiie and cathartic, operating without griping. It is 
also an antiperiodic and diuretic. The fluid extract 
from the bark is a reliable preparation. 

I should regard the muriate of ammonia as perhaps 
the most valuable remedy in general stasis of the circu- 
lation of the liver, not dependent on structural changes, 
and, so far as the derangement of the kidneys depended 
upon deranged hepatic functions, calculated to be of 
great use. Its value in torpid conditions of the liver, 
jaundice, etc., has been too often shown to require from 
me any disquisition relative thereto. 

I have mentioned no remedies wliich have not been 
'prored to be efficacious or curative. There are many 
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remedies, however, that are recommended on theoretical 
grounds. According to the law of cure claimed by the 
homoeopathic school, phosphorus should be, particu- 
larly in croupous nephritis, a valuable remedy, since 
we find that it causes hypertrophy, followed by con- 
traction of the liver, jaundice, diabetes, scanty albumi- 
nous urine, fatty degeneration of the liver and kidneys. 
The epithelia of the latter become swollen, granular, 
fatty, and finally are destroyed. This drug also pro- 
duces bloody urine, epithelial or granular casts, and 
sometimes a copious flow of watery, colorless urine. 
This school claims that this remedy and arsenic should 
be potent in the treatment of nephritis, but I have not 
been able to find any records of cases treated with 
benefit by the former. 

Opium^ in ursemic convulsions, is often employed, and 
sometimes with advantage. Prof. A. L. Loomis rec- 
ommends hypodermic injections of half a grain or more 
of morphia, and Prof. J. H. Ripley also states that 
his own experience of the hypodermic use of morphia in 
convulsions has been favorable. I have, in one instance, 
known this to be used with apparent success. Opium, 
however, limits the renal secretion especially, and its 
administration in small doses often develop comatose 
symptoms. I am opposed to its use despite the benefit 
which it sometimes seems to confer. 

The hydrate of chloral can be resorted to with, I be- 
lieve, equal benefit in uraemic convulsions. Tyson * 
highly recommends its use, and I myself have with great 
benefit used rectal injections of it ; the dose for a child 
being 10 to 30 grains. 

Bleeding from the arm, in convulsions, is recom- 
mended by the same author, who quotes Dr. Hiram Cor- 
son as having found it beneficial. Tyson says: "No 
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one doubts the efficacy of bleeding in pnerpera! convul- 
Biona, and if pnerpeml convulsions are uremic, aa I be- 
lieve they mainly are, then bleeding should be of use 
in uiaemic conviilsiona of acute Brighc's disease." I 
have not employed phlebotomy, but, under proper cir- 
cumstance, should do so. 

The following cases illustrate the efBcacy or action of 
some of the remedies and methods of treatment I have 
described in this chapter : 

Cask m. — Acute Oroupoii* Sephritis leiik Hydrolkorax. — December 
i, 1880, I saw, in eonaultation with Tier physician, a girl nine jesra 
of age enfiering from dropsj, the result of scarlatina anginosa. Twantj- 
one days had elapsed from the commencement of the diseiiae, 

I foond cedema pnlmouum and extensive hjdrothorax ; the face and 
eyelids were much swollen, the latter so as almost to close the eyes. 
Severe orthopncea, and imposaibilitj of lying down ; pulse siaall ; ex- 
tremities cold ; lipB blue ; urine highly albuminous, very scanty, 
dark' and smoky, speciHc gravity 1018 ; numerous blood corpuscles 
and granular and epithelial casts. Prescribed calomel, one-tenth 
grain evety three houi-s, ond 5 drops of a ten per cent, mixture of 
pure nitric acid three times daily. 

December 5th. — Passed 8 oz. mine ; respiration easier. 6th. — 
Passed 23 oz. urine ; cedema of luDgs and face much better. As the 
meronry commenced to have a laxative effect, I ordered it given every 
two hours. 7th. — Less albumin ; 21 oz. urine of a light color ; still 
improving; hydrothorax better, face natural. 8th. — Hydrothorax al- 
most gone ; can lie down with ease ; the mereury to be given every 
three hours ; nitric acid continued. The urine was now secreted in 
abundance, and was of low specific gravity ; quantity moderate. 

The recovery was eventually complete ; after the subsidence of the 
acute and dangeFous conditions other remedies were employed, among 
them cantharides and iron. It was, however, more than two months 
from the time I commenced the traatment before the albumin had 
completely disappeared. 

Cask IV. — Acute Hanorrhagic Grmipous Nep/iri/iR from Colil.^f. 
L , aged twenty months, who had been suffering from diffloolt den- 
tition, diarrhcea, and a severe cold affecting the nasal muoouK mem- 
brane, throat, and chest, auildeiily (January 2dl liecanu' ledematous 
about the face and feet. 
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There had been for several days great langaor and debility. Urine 
was found to be highly albuminous, specific gravity 1024, very scanty, 
and containing blood corpuscles, blood and epithelial casts. Qave the 
2d trit. of corrosive sublimate, about 10 grains every hour, and h of a 
drop of pure nitric acid well diluted, three times a day. January 3d. 
—Not much change. 4th. — More urine, less albumin. 5th. — ^Urine 
much increased, lighter color. 6th. — Still improving, jwwses water now 
in normal quantities, no blood, specific gravity 1015. Prescribed the 
bichloride and cantharides, each in 10-grain doses, the 2d trit., that is, 
1 part of the drug to about 10,000 sugar and milk, in alternation, an 
hour and a half to two hours apart. 9th. — ^Urine perfectly normal and 
so remained. As a precaution I continued the remedies, however, for 
several days. The skin during the attack was dry and unperspira- 
ble, and had not the remedies brought about an improvement I should 
have used the hot-air bath, though with hesitation, as there was con- 
siderable irritation from teething. 

Case V. — Actite Croupous Nephritis in an Adult, from Fever and Ague. 

I — October 31, 1877, I was called to attend C. F , aged thirty-one, 

who had had during the preceding summer severe fever and ague. 
He had been only partially cured, and for two weeks before I saw him 

i had suffered from chilliness, aching in bones, debility, headache, 

heavily coated tongue, loss of appetite, and constipation. The char- 
acteristic symptoms of bilious remittent fever at last became mani- 
fest ; morning temperature, 100° ; evening, 104° ; severe nausea and 
vomiting; urine not albuminous, but scanty and high-colored. At 
the end of ten days the fever was gone, but an inexplicable condition 
of inertia and exhaustion remained, with heavily coated tongue and 
complete anorexia. 

November 12th he complained of violent nausea, and there was some 
oedema of the eyelids; considerable pain over the kidneys; urine 
scanty and smoky, and highly albuminous, with some epithelial casts ; 
only 8 oz. passed in the preceding twenty-four hours. As the hepatic 
functions had all the while been deranged, I gave 10 grains of calo- 
mel, followed the next morning by three teaspoonfuls of the natural 
Carlsbad (Sprudel) salts. Free catharsis was produced. I also pre- 
scribed 10 grains of a one per cent, trituration of calomel to be given 
hourly, and ordered the hot-air bath to be used daily. 13th. — 6 oz. 
urine; specific gravity 1024; some blood corpuscles. As the bath 
produced abundant sweating he felt no worse. Face much bloated. 
Podophyllum, ext. fl., to be given alternately with the hydiar^. 
chlorid. mite an hour apart. 14th. — All symptoms better ; 6 oz. urine 
(there had been very profuse sweating), less albumin. 15th. — ^As the 
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palomel was producing a laxative effect, I Bnbstituted the corrosive 
sublimate ; 16 oz. nrino, no blood corpuscles, less albumin ; hot-air 
bath every other night, 18th, — 14 oz, urine ; nausea, headaehe, and 
tedema of the face gone, 20th. — Improving ; hot-air both every 
fonrth night; urine abundant on the days the hot-air bath was not 
used. The mercury and nitric; acid were given without intermission 
until December 12th, "orhen, as there had been for thi'ee days an en- 
tire absence of albumin, I prescribed A- grain of arsenic three times 
daily, and the Carlsbad water in cathartic doses eveij moruiug. Iron 
and ijuinine were afterward given. The patient has enjoyed, in nearly 
every respect, perfect health up to this time. 

Cask VI. — Aaule Croiipoim J^fephritis, after Scarlatina and Diphthe- 
ria. —Louise C , aged seven, on March 15, 1876, was seized with 

malignant scarlatina. All tlie symptoms were severe, and, to add to 
the gravity of the cose, in a few days aa abundEint diphtheritic exuda- 
tion formed in the throat and nasal canals ; there was at one time 
complete coma lasting twenty-four lioura, and there seemed to be, for 
several days, no chance of recovery. The scarlatina and diphtheria, 
however, in time improved, but the joints became swollen, large ab- 
scesses formed in the neck, there was nkeiation of both ears, and the 
renal functions became impaired, April Tth the urine becoming scanty 
and loaded with albumin ; cedema pulmonum and hydrothorax to a 
moderate extent soon supervened, and ledema of face and lids ; the 
urine was, however, secreted in sufficient quantities to relieve the sys- 
tem somewhat (0 oz. in twenty-four houi-s). 

I gave calomel, the 1st trituration (that is, 1 part to 99 of sugar 
of milk), 10 grains every two hours, and 5 drops of a ten per cent, 
dilution of nitric acid, three times daily, and in five days the (edema 
bad gone, and 8 oz. of urine were voided. The hot-air bath was em- 
ployed daily. I administered calomel in this case, because I have 
found it of especial value in albuminniia where there were serous effii- 
sions. These two remedies brought about an entire subsidence of the 
renal symptoms, except of the albumin, which persisted in consider- 
able quantities for a long time. 

I find, for instance, that from the 26th of April to the 26th of May 
(the forty-first to the seventieth day of the disease) the average spe- 
cific gravity was about 1011, being secreted in sufficient quontitiee; 
there were a very few granular and hyaline casts. No remedies wM 
I administered, beyond a certain point, produced any eflTect in di 
ishing the albumin ; corrosive sublimate, arsenic, and apis w 
used. Begarding the pathological condition to be one of del 
the renal circulation, I administered chloride of iron and cant 
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with the effect of arresting the secretion of albumin in six or seven 
days. 

Case VII. — Acute Croupous N^hritis after ScarlcUina,^-!). F , 

aged twelve. Had a severe attack of scarlatina anginosa, followed by 
oedema of face and limbs, nausea, and scanty urine, which was highly 
albuminous, and was found to contain blood corpuscles and epithelial 
and blood casts. The administration of corrosive sublimate, 2d tritu- 
ration (that is, about 1 part to 10,000), in lOgrain doses an hour or two 
apart, rapidly brought about' a normal condition of the urine and 
kidneys. 

Case Vm.' — Acute Croupous Nephritis, with Anuria /or thirty-four 

hours, following Diphtheria, — Kate M , aged ten, was taken with 

severe diphtheria, the case being the worst I have yet known to recover. 
The details are unnecessary, but, at the end of twenty-four days, the 
membrane had wholly disappeared from the air-passages, throat, and 
nose. About this time I detected albumin, for which I had been anx- 
iously on the watch, in the urine. It first made its appearance in 
small quantities, but soon became abundant. This was soon followed 
by severe nausea, the result of ursemic poisoning and partial anuria. 
Some blood corpuscles and hyaline and epithelial casts were found in 
the urine, which was of high specific gravity. In order to relieve the 
kidneys as much as possible from their work of excretion, I resorted 
to Bonchetti*s hot-air bath, which produced profuse sweating. This 
was used two nights in succession. Internally I administered the 2d 
trit. of corrosive sublimate, in alternation with cantharides, half an 
hour apart. 

In about a week the albumin had wholly disappeared, and the urine 
had become quite normal. 

Convalescence now proceeded rapidly. November 26th she was re- 
moved to another room, which from the arrangement of the doors and 
windows, admitted draughts. The next day I found my patient very 
restless and with occasional labored breathing ; the pulse was irreg- 
ular and somewhat tense ; the heart was intermittent, its action 
labored, and occasionally there was a pulsus dicrotus, and the next day 
the secretion of urine became suddenly arrested. I attributed these 
untoward events to ** catching cold," as the weather had suddenly be- 
come very cold. 

Nausea once more set in, with violent retching, and at 1 a.h. No- 
vember 29th, I was informed that the child was very low. On arriv- 
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iag. I found mj patient cold, livid, and gasping for breath. Aa ex- 
amination of the heart disclosed the existence of pericardial effusion, 
the area of dvdness was increased, the valvular sounds muffled, and 
the pulse feeble, intermitting, and dicrotic. 

No urine had been pasaeilfor thirty-fottr hours. I had, upon the su- 
pervention of the new conditions of November 28th, commenced the 
administration of digitalis gtt. ij., and calomel, 10 grains of the Ist trit., 
half au hour a^mrt. 

I now proceeded to give every hour a mixture, each dose of which 
contained spirits nitric ether, gtt. xv.; wine of squills, gtt. xij., and 
tinct. digitalis, gtt. iij^'. 

The wine of squills I hesitated to give, as its effect upon the kidney 
is irritating, and acute inflammation existed, but thought the neoes- 
aity of obtaining relief from the dropsical effusion by dinreais to pre- 
dominate over this objection. The condition of the heart precluded 
the employment of the hot air bath. 

To relieve the sinking energies and ifttense prostration, I adminis- 
tered, from time to time, the compound spirits of ether, brandy, and 
ammonia. The effect of the diuretic mixture was beneficial, as in two 
or three hours the child passed about 6 oz. of urine, the first she 
had voided in thirty-six. hours. The mixture of squills, digitalis, and 
nitric ether was continued in alternation with calomel the remainder 
of the day. At 8 p.m. she jiaased about i oz. more of urine. The 
action of the heart remaiaed about the same, though there was less 
exhaustion. This last condition became alarming at night, however, 
and so critical was the child's condition that the presence of B physi- 
cian was reiiuiied all night. The next morning she passed again about 
6 oz. of urine, which, like that of the day previous, was highly albu- 
minous, and in the evening i oz. more. 

The action of the heart was better, but still very bad ; the water in 
the pericardial sac had, however, disappeared. The extremities were 
cold, but the dyspDcea was somewhat better. I was anxious, in some 
manner, to relieve the system of the aqueous elements which the kid- 
neys were unable to separate, and determined to try the effecte of 
jaboraiidi, hoping to obtoin copious diophoresis. I commenced giv- 
ing 10-drop doses of the fluid extract in alternation with calomel, an 
hour apart, gradually increasing the dose to from 15 to 20 drops, until 
the child took in twenty-four hours nearly half an ounce. 

' B . Bpiritus aitheris nitrici , ^ iJ. 

Tini scillie ^ Jss. 

TinoL digitalis S ea. 

H. Dora, 30 drops. 
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I did not administer these massive doses without thoronghly taking 
into consideration the tendency of the drug to prodnce prostration, 
and I watched narrowly for any manifestation of depression. Not only 
did it produce no poisonous or depressing symptoms, but, to my sur- 
prise, produced not the slightest diaphoretic or sialogogue effect. 
The inertness of the drug in this case is to me still unaccouptable, as 
I believe the preparation used was perfectly reliable. Keeping in mind 
these two cardinal points, to relieve the nephritis and to support the 
muscular power of the heart, I determined to administer corrosive 
sublimate, 10 grains of a trituration containing 1 part in 10,000, and 
tinct. digitalis gtt. ij., half an hour apart. My course was rewarded by 
an increased flow of urine, in which I found for the first time an excess 
of urates over the albumin, which was still abundant. 

Finally, from the moment of the profuse deposit of urates the albu- 
min began to diminish, and in a short time had quite disappeared^ and 
there was an abundant secretion of urine. 

There was no further disturbance of the kidneys, but December 5th, 
when everything as regards them had become normal, an apoplectic 
stroke occurred, producing blindness of the left eye and entire loss of 
power of the left leg and arm. 

Case IX. — Acute Hemorrhagic Croupous Nephritis^ with Uroemic Con- 
vulsions. — Was called by her physician, in February, 1882, to see C. 
G , aged fourteen. She had had scarlatina anginosa with diph- 
theria, followed by nephritis with diminution of urine, severe convul- 
sions, and finally complete anuria. Duiing the last convulsion, and 
the day before I saw her, the physician had used a hypodermic injec- 
tion of i gr. of morphine, which seemed to shorten its duration. I 
advised the hot-air bath daily, a milk diet, and 10 grains of the 2d 
trituration of bichloride = -nunr graiii> alternately with similar doses 
of cantharides, half an hour apart. 

In twelve hours there was some urine passed. The urine last passed 
I found to be highly albuminous, and to contain blood corpuscles in 
large number, leucocytes, numerous blood, epithelial, and granular 
casts, and pus corpuscles. At the end of twelve hours, in addition to 
the two above remedies, the diuretic mixture of squills, digitalis, and 
spirits of nitric ether was given three times daily. These were the 
essential features of treatment, which were followed by an increased 
flow of urine and a diminution of abnormal elements in it. There 
were no more convulsions. Secale, iron, arsenic, and quinine were 
afterward given with benefit. It was more than two months before 
the albumin, epithelia from the tubules, pus, etc., had entirely disap- 
peared. 




It seems unnecessary, as it is almost impossible, to 
make the treatment of each form of nephritis the sub- 
ject of individual consideration, on the theory that 
there is any great difference in the character of the rem- 
edies in use or in their mode of employment. The 
chapter on the treatment of acute nephritis compre- 
hends that of acute interstitial and acute croupous 
nephritis, though the former we seldom have to deal 
with. The same principles and remedies which are ap- 
plicable to the acute, are appropriate to the chronic form. 
Still, in the latter there are measures and remedies not 
applicable nor of use in acute nephritis, and as in the 
chronic forms there are differences in the treatment re- 
quired, it is essential that different chapters should be 
devoted to them. 

An important general distinction in the selection of 
remedies in acute and chronic nephritis, is that whereas 
a certain class of irritant and stimulating diuretics, aa 
squills, ii-on, cantharides, turpentine, etc., are some- 
times not only useless but dangerous in acute inHam- 
mation and recent congestion of the kidneys, in propor- 
tion as these conditions recede from an acute or recent 
character, they will be found appropriate and service- 
able. 

Tliat even both chronic croupous and interstitial ne- 
phritis are sometimes cured (or recover), there is no 
doubt. Naturally the grades and conditions of chronic 
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nephritis are numerous. When the epithelia of a large 
portion of the convoluted tubules are fatty, waxy, des- 
quamated, and their places supplied by endothelia ; the 
functions of the tufts irrevocably destroyed by thicken- 
ing of their connective tissue, and the capsules filled 
with albuminous and indifferent material ; when the 
blood-vessels have undergone extensive waxy changes, 
or many of them have become obliterated ; and the 
tubules are destroyed and replaced by thickened con- 
nective tissue, or the whole kidney is shrunk or per- 
manently enlarged, of course a restoration to health is 
not to be sought. 

Still, there are very many cases of croupous and in- 
terstitial nephritis in which, although the rational 
symptoms, as dropsy, headache, epistaxis, convulsions, 
etc., seem to indicate extensive and permanent organic 
changes in the kidney, we may have no evidence that 
more than a limited portion of the interstitial and 
secreting structures is affected ; or the changes may be 
of such recent existence as to justify a hope and an at- 
tempt to eradicate them. At all events, unless it be 
clearly evident that extensive organic changes exist, or 
unless other complications and constitutional conditions 
militate against the possibility of recovery, a cure is 
always to be hoped for and essayed. 




CHAPTER XXIII. 

TREATMENT OF CHRONIC INTERSTmAL NEPHRITIS. 

TiiouoH many of the same remedies and measures of 
treatment apply equally in chronic croupous and 
chronic interstitial nephritis, still there are differences 
required, often of an essential and vital character. 

As I have said, cases of chronic interstitial nephritis are 
cured or recover, but in attempting to accomplish a cure, 
the practitioner will err if lie rely solely upon the wise 
and appropriate selection of drugs. It will be fortunate 
if his patient be so situated that he can have the advan- 
tage of rest, mentally and bodily. The inlinence of the 
latter has been shown to be of the greatest value in 
diminishing albuminous exudation from the kidneys. 
If fatiguing avocations, physical or mental, must be 
pursued, and those, too, in the trying and variable cli- 
mate of the temperate zones, comparatively little can be 
accomplished. 

The patient must not only be able to remain indoors 
if necessary, but if the albuminous exudations do not 
clear up witli the appropriate treatment, much benefit 
will sometimes be derived by keeping him in bed for 
several days until it do, if it can be made to disappear ; 
and the same measure should be resorted to at once, 
again, upon the recurrence of albuminuria. Fatiguing 
exercise must always be avoided, and even moderate 
muscular exercise sometimes does harm. 

So pregnant a cause of interstitial nephritis arf 
pheric intiuences and damp cold — the most 
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indeed — that, in unfavorable seasons of the year, it 
might be important for the patient to have recourse to a 
Southern climate. In our own country we have in South 
Carolina, Georgia, and Florida an equable climate, with 
warm, dry air ; while to those who are benefited more 
especially by sea air, Nassau and Bermuda are accept- 
able. A dry and even climate is always to be desired. 
On the Continent, the Mediterranean coast has many 
advantages. Men tone is mild and sedative ; Nice less 
so ; Cannes and Hyeres are less variable and warmer 
than Nice. There are many towns along the Riviera 
which are more or less good ; as San Remo, Monte 
Carlo, Bordighera, etc. la France, Biarritz, on the 
Bay of Biscay, has many advantages as a winter re- 
sort, such as good hotels, pleasant drives and surround- 
ings, and a warm, sunny exposure. Arcachon, situated 
on a large basin or lake communicating with the Bay 
of Biscay, about an hour's distance from Bordeaux, is 
a favorite winter resort ; its climate is very much like 
that of Biarritz, but it is more sheltered. It is on a vast 
sandy plain, of which a great part is thickly wooded 
with pine.' The accommodations as a winter resort are 
excellent. Pau is not desirable, though the temperature 
and equability recommend it, as there is too much rain. 
Amelie-les-Bains, the most eastern of the Pyrenean, and 
indeed of the French winter resorts, situated near Per- 
pignan and the Gulf of Lyons, enjoys an equable, mild 
temperature, and there is but little rain, and, as in Pan, 
when it occurs there is but very little sense of humidity. 
It is very well protected from the north by the chain of 
the Canigou. The climate is sedative. Egypt possesses, 
perhaps, the greatest advantages ; the absence of hu- 
midity in the winter, the equal, warm temperature, and 
the invigorating qualities of the air, make it a most 

* Arcachon, in paUm, signifies resin. 
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desirable winter reaort. Algiers may also be recom- 
mended on the same grounds, though less desimble 
than Upper Egypt. Rome and Naples possess very 
great advantages as winter resorts, in chronic nephritis, 
as regards warmth and equability of temperature and 
comforts of living, Madeira and Malaga are excellent 
as winter climates, but the latter ia lacking greatly in 
comforts, cleanliness, and modern hygienic appliances. 
Some constitutions will be most benefited by intense 
heat, and will find tropical climates advantageous. Per 
contra, patients who are comfortably situated at home 
should not be sent away unless the accessories of good 
rooms, nursing, food, etc., can be had. I am familiar 
with many places of health resort upon the Continent, 
and I have never seen medical astuteness more at fault 
than in sending patients in advanced stages of various 
diseases to climates and springs indifferently suited to 
their cases — living in cramped apartments, and with in- 
difEerent nursing and care. Often the patient wanders 
about from one station to another in the vain hope oC 
finding relief, becoming an object of commiseration to 
others and obtaining more injury than benefit. 

Silk, or all wool undergarments, of various thick- 
nesses, according to the seasons, should be worn next 
the skin the entire year. 

Dietetic Measures.— These are of great importance. 
Many physicians limit the amount, and almost prohibit 
the use, of highly nitrogenized food, on the theory, I 
suppose, that more uric acid must not be allowed to 
form than can be eliminated ; the danger of iirtemic 
poisoning being thereby increased. It is well known 
that in interstitial nephritis the amount of uric acid ex- 
creted is diminished, that of urea often remaining nor- 
mal. Undoubtedly, the danger of urajmic poisoning 
would be increased by imposing upon the system more 
nitrogenous food thaji could be thoroughly assimilated. 
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leading to the formation of more uric acid than the 
kidneys could excrete. Still, it is of great importance 
that the waste of albumin, going on nearly all the time 
— the loss of dried albumin in twenty -four hours amount- 
ing sometimes (in croupous nephritis), according to Dr. 
Hasall, to 310 grains, equal to 10 oz. of blood — should 
be compensated for, and that such food should be taken 
as would supply the albuminous waste and at the same 
time not overload the system with the products of im- 
perfect assimilation. It must, however, be remembered 
that in interstitial nephritis the loss of albumin is usu- 
ally small, never so great as in croupous nephritis, and 
less albuminous food seems to be required. Certainly, 
in chronic interstitial nephritis the tendency to uraemic 
accidents is perceptibly increased by a free indulgence 
in animal food. I have found, in the case particularly 
of a gentleman of apoplectic habit, who had been a free 
liver, and had suffered intensely with ursemic headaches, 
and who afterward died from apoplexy, that a purely 
milk diet was followed by a better state of the system 
than any I had before adopted ; the effect as regards 
the albuminous exudation was also favorable. 

When I employ this diet in adults I allow but little 
of other food, and that mostly farinaceous, but have the 
patient take several quarts of milk daily. It is remarka- 
ble how well the strength of an adult can sometimes be 
maintained by this diet. Koumyss I have found a good 
article of food, and it is generally agreeable ; it has some- 
times the effect of allaying nausea. Unfortunately, how- 
ever, the appetite is usually so indifferent, if not absent, 
and nausea sometimes so troublesome, that the patient 
cannot take sufficient food. 

The amount of animal food must depend upon its 
effect upon the patient's system and upon his condition. 
I have found cases where there were no ursemic symp- 
toms nor headaches, and where the assimilative powers 
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seemed unimpaired, benefited by a liberal diet of beef, 
mutton, etc., wliile others could take no nitrogenized 
food stronger than chicken, ga.nie, veal, oystera, eggs, 
fish, etc. This latter can be eaten freely. Fruit, vege- 
tables, etc., so far as the kidneys are concerned, are 
unobjectionable. Skimmed milk is nonrisMng and re- 
freshing, easily assimilable, and does much to snpply 
the loss of albumin. 

Certain alcoholic beverages are sometimes well borne, 
and do much toward stimulating the depressed energies 
and limiting the waste of tissues. Only certain kinds, 
however, should be taken ; malt liquors are injurious ; 
spirits, as brandy and whiskey, are not usually well 
suited to nephritic inflammation. The best alcoholic 
beverages are those containing a moderate percentage of 
alcohol, say five to eight per cent., as light Rhine 
wines and light claret ; the astringent properties of the 
latter are advantageous. St, Estephe, when the genuine 
wine can be obtained. Is considered in anremic condi- 
tions one of the most tonic of the Bordeaux wines ; it 
contains about ten per cent, of alcohol. Some of the 
Hungarian wines, notably Carlowitz, are also of great 
value where there is mach anjemia. Burgundies are 
too stimulating. A glass of very dry champagne occa- 
sionally may be found to improve the appetite and 
diminish nausea. 

The hot-air or vapor bath, or the wet sheet, as de- 
scribed on page 164, should be employed frequently ; 
where it is accessible the Russian vapor bath may be 
resorted to. Neither the hot-air, Russian vapor, nor 
Turkish bath should, however, be employed, unless 
with great caution, when there is great prostration, or 
the action of the heart is very feeble, or in case of fatty 
degeneration, or other serious organic trouble or severe 
functional disorder of the heart. T 
nephritis these baths are less 
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carpin, where diaphoresis is necessary and the use of 
the baths is not expedient, may be given. 

As regards the curahility of chronic interstitial 
nephritis^ and as to what may he accomplished hy 
treatment^ I maintain that it may often be cured, if 
early recognized and properly treated, if the patient's 
constitution be good and the organic changes be not 
too extensive and advanced. Of this I have in my own 
practice positive proofs. Much sometimes, of course, 
depends upon the causology. The nephritis caused by 
and accompanying cystitis, even if of a severe character, 
almost always subsides with the cystitis. The micro- 
scope will show all the evidence of organic changes in 
the kidney, as casts, epithelia from the pelvis and the 
tubuli contorti^ but with the cure of the cystitis all the 
phenomena of nephritic inflammation will entirely dis- 
appear ; permanently, so far as the word can be applied 
to recovery from disease, a fact which certainly shows 
that chronic nephritis may recover. And if after cysti- 
tis, why not after other causes ? 

But excluding the matter of curahility^ a proper un- 
derstanding of this form of nephritis may, under favora- 
ble circumstances and in many forms of it, prolong life 
almost indefinitely. I have cases of it under my care 
now, some of which have existed for several years, with 
occasional albuminuria, and where a fair degree of 
health is enjoyed ; and other cases without albuminuria, 
where as yet the health is but little impaired. There 
are cases, however, which, even when recognized in their 
very inception, are destined to run their fell course, 
rapidly and unsubdued, and almost unalleviated by the 
resources of medicine, even when it is in the power of 
the patient to resort to every suitable measure. 

Case X. — ^For example, E. R , aged thirty-nine, who had been a 

long time nnder my care. His constitution was poor ; there was con- 
sumption in the family; he himself possessed a very robust frame. 



CHRONIC INTERSTITIAL HEPUKITIS^TKEATME.VT. 211 

bnt hftd always been a, high liver. He iiad been engaged for several 
years in arduous and succeBsful busincBS, and had become much ex- 
hausted, and suffered from sleeplessitess. In the spring of 1881 he 
took a run across the Atlantic, the entire trip extending over a period 
of about five weeks. The weather had been oold and inclement on sea 
and on land, and he contracted at the commencement of die voyage a 
severe cold, producing more or leas chiLiness, fever, aching, etc., the 
effects of which lasted during his entire absence. I saw him on the 
day of hia return, the hat of May, and found him sufifeiing from nausea, 
weakness, and loss of appetite. On examining the urine, I recognized 
the existence of mild interstitial nephritis with albuminuria. Previous 
to his departure I am sure the kidneys were healthy, as I was inclined 
to lefer many of his symptoms to some derangement of those organs, 
and made several microscopic examinations of the urine. I ordered 
him at oni:e to bed, where he was kept nearly a month, the hot-air bath 
was used, and a diet of milk, broths, fruit, etc., adopted. 



L 



Tlie case seemed so mild that I was hopeful of favora- 
ble results ; but the treatment made but little impres- 
sion upon his (jondition ; violent urjemic headaches, 
great debility, nosebleed, etc., manifested themselves 
after a time, and he died in a comatose condition, in 
Marcli, 1882. An autopsy was made, which confirmed 
my diagnosis, which was interstitial nephritis with cii- 
rhosis. There was also considerable atheroma of the 
cerebral arteries. 

I suppose this nephritis liad existed about a month 
before it was detected. There was at no time much al- 
bumin, and only a very few casts, and those hyaline ; a 
few pus corpuscles and epithelia from the convoluted 
• tubules were always to be found. The course of this 
disease was somewhat rapid, but I considered its refrac- 
tory, precipitate character in a great degree due to the 
unfortunate constitution of the patient. 

A similar case (Case XL), not recogniyj^ 
as tlie preceding, and apparently mc 
curring in a young lady of exceptii 
tion, which will be given further ■ 



212 bright' 8 DISEASE. 

I have found calomel especially suited to the intersti- 
tial changes which occur in early stages, without refer- 
ence to other conditions and complications. 

Some reasons for its suitability I have already en- 
deavored to give, together with the manner of its ad- 
ministration (see pp. 187-8). In cirrhosis perhaps it is 
useless, except in preventing new growth and recur- 
rence. And here I would say, that to cure interstitial 
nephritis it must be recognized before cirrhosis is estdb- 
lished, I usually give 5 to 10 grains every three or four 
hours of the 1st or a one per cent, trituration, or per- 
haps of a preparation T)f 1 part to 1,000, sometimes giv- 
ing cantharides in the same doses in alternation with it, 
two or three hours apart. Of course, if the nephritis 
have existed a considerable time, with albuminuria, and 
there are evidences of considerable affection of the par- 
enchymatous and interstitial tissues, with hypertrophy 
of tlie heart, perhaps the idea of a cure cannot hardly 
be entertained. The utility of this remedy in one in- 
stance out of a number is shown by 

Case XI. (referred to above). — L. K , a young lady sixteen years 

of age, whose own constitution was not only exeeUent, but whose parents 
and grandparents had similar constitutions, was placed under my care 
December 17, 1877. For at least two months she had been suffering 
from extreme lassitude, intense and intractable headaches, nausea, and 
nervousness ; complexion sallow and turbid. She had been my patient 
from infancy, and as she had been subject to somewhat similar head- 
aches from indigestion, I did not at first think her present attacks 
came from the kidneys, and made no examination of the urine ; the 
existence, however, of some oedema of the eyelids a few days later, led • 
me to do so. I found it albuminous, and to contain some pus corpus- 
cles and epithelia from the convoluted and straight tubules. There 
was polyuria, about fifty per cent, more of urine being passed than 
usual; specific gravity 1012. Action of the heart too forcible, and 
pulse tense. 

She was kept in bed and the hot-air bath was employed daily. 
Diet farinaceous — fruit, milk, chicken-broth, etc. The hydrarg, chlo- 
ride mite, ten grains of a one per cent, trituration, was given every 
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three hours, and 6 dropa of a ten per cent, mixture of nitric acid 
twice a d&j. Under the iiiflasace of th« sweating and other treatment 
the amount of urine diniiaished and became less ulbmninous, Diet 
to consist of animal brotlia, chicken, fruits, skim-milk, egg» ; light 
claret and St. Galmier water (one of the best natural table waters, I 
think, obtainable here) were allowed. At the end of a week, feaiing 
some constitntional disturbance, as catharsis or the specific effects of 
calomel, I substituted for it the hydrarg. corrosiv. cklorid., giving 10 
grains of a trituration of 1 part to 500 of sugar of milk, and ordered 
the hot-air baths on alternate nights. By the middle of Febmacy the 
albumin, headaches, and uremic symptoms had disappeared. Allowed 
her to sit up, bat not to walk about the room much, and to hare gome 
and oysters, chicken and tui'key ; the hot-air bath to be given every 
five days. The middle o( March she was apparently well, bat weak. 
In February there were occasionally hyaline casta, x>u8 corpuaclea, and 
kidney epithelia ; these were found, though in diminished numbers, 
upon every examination, the casts Bnally disappearing. Her health did 
not seem in every way, however, quite restored till April, and I did not 
allow her to go out nntil the middle of the month. Fi'om this time 
until February, 18T9, her health continued perfectly good and she 
gained flesh and color, when getting chilled from skating the kidneys 
again became affected. This time the affection was at once detected, 
the same treatment was resorted to as before, and a more rapid cure 
was brought about. Her health has been since then remarkably good, 
and up to this time (December, 1882; no signs of a return of the 
trouble have been manifest nor does a microscopical examination of 
the urine show the existence of anything abaormal. ' 

' Haroh llith of this year (I88^i) I found the staae patient to be suffering 
from an attack of nephritis similar to the first one, the rational S3'mptoms 
and the phenomena presenttid by microscopical and uliomical auuljEia b«ing 
ahnost identical. She had been leading during the vlnter, whioli was a 
very severe one, a life of exouSBive fatigue in the way of social diBsipation, 
and had become very much run down. While the nephritis was at its 
height, the treatment was essentially the same as thai of the first attack. 
After the more severe symptoms had dUappearod, and simple albnini" 
alone remained, with aymptomt of very mild nephritis, 
four times daily, and the muriate of iron were given, v 
ently, of bringing about restoration of healtli. It t 
the latter part of June that I considered this oansa 
Slnae then to the present time (October let), abp 
As a matter of fonrse, the iifphrilia in neither att 
RB to lead to cirrhosis. 
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The cnre in this case seems clear. That this case was one of inter- 
stitial nephritis is evident from the rational symptoms, as the polyuria 
and low specific gravity of the urine, persistent headaches, compara- 
tive absence of nansea, slight oedema only of eyelids, the gradnal and 
imperceptible development in the first attack without any assignable 
cause, the intermittent albuminuria and the phenomena discernible by 
the microscope. It was the ** primitive chronic interstitial nephritis," 
so designated by Charcot, the form which may exist unperceived until 
its magnitude is such as to be beyond control — 

*< nudum qua non aUud vdocius ttUum ; 



MobilUate mget, tiris que adquirU ewndo " 

— sometimes existing without apparent deterioration of the health, and 
recognized only in making a diagnosis of other diseases, as of the eye 
or heart. The case of the previous patient was one in which I hoped 
for recovery ; the nephritis was distinctly attributable to cold, and, as 
I had reason to know, had not existed more than six weeks before it 
was discovered. The two cases were remarkably alike in all their 
features as regards the conditions of the urine, headaches, debility, 
nervous irritability, etc. The treatment was nearly identical, the dif- 
ference of the result probably being the constitutions and ages of the 
patients. 

I am not able, of course, to say exactly how long the nephritis had 
existed in Case XI. before my discovery of it, but I think from the ra- 
tional symptoms that it must h%ve had an existence of two to three 
months. 

Case XH. — Chronic Interstitial Nephritis vnthout AJbuminwria. — ^Mr. 

X , aged fifty-eight, a professor who had been for several years 

overworked, consulted me in May, 1881. He suffered from insomnia, 
dyspepsia, constipation, and severe congestion in cervico-occipital re- 
gion ; it was also a case of ** brain fag." Rest, several applications of 
the thermo-cautery, the bromides, phosphide of zinc, strychnia, etc., 
in time brought about great relief. Examination of the urine showed 
occasionally a hyaline cast, always epithelia from the convoluted and 
sometimes from the straight tubules of the kidney, and pus corpus- 
cles, and usually considerable oxalate of lime. There was some 
polyuria. 

He passed the months of July, August, and September at the 
seaside and in the Adirondacks, and returned very much better in 
every way except the kidneys. In these I found no change. He was, 
however, by no means cured of his other complaints, and was obliged 
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to I'eUnqnish a large portion of bis professional duties. A constant 
improvement in Ilia health went on, and with it the condition of the 
kidnejB improved. Great core had been taten in his diet ; animal 
food in moderation hail, however, been allowed once daily, and the 
Turkish ond Russian vapor baths resorted to twice a week. In 1882 
he passed the months of February and March in South Carolina and 
Florida. On his return he took at various times arsenic, nitric acid, 
etc, and continued the baths. In July, he went to Bonrboule, France. 
These waters are thermal, arsenical, and alkaline, containing the 
chloride and bicarbonate of soda. They are situated at on elevation of 
two thoiifiaud five hundred feet, and as the urine often contained too 
much uric acid, seemed to be very well suited to the case. He took 
these waters a month, and then passed a month iu the Engodine. 

In October he seemed perfectly well, but the urine invariably 
showed epithelia from the kidneys with pus corpuscles, though fewer 
than formei'ly. He has been able to work as usual this winter.' 
Eveiy possible attention has been paid to hygienic conditions, and the 
baths continued. In Januaiy, February, and March, 1883, tlie urine 
was found to be absolutely tree from eveiything abnormal, so far as 
anything pertained to the kidneys, and I believe they are in a healthy 
condition. I never fonnd the slightest trace of albumin in this pa- 
tient's urine but upon one examination, and in such minute quantity 
then, Tanret'a test showing the faintest possible cloud, that I did not 
consider it significant. Now I believe that could the kidneys of this 
patient be examined microscopically organic changes would be fonnd, 
as perhaps loss of some epithelia and their replacement by endothe- 
lia, sUgbt thickening o( some portions of connective tissue, etc.; 
nevertheless I think the inflammatory process has been at the end of 
two years arrested — " cured," jierhaps I may say. 

The father of this gentleman bad died, three years be- 
fore, of chronic croupous nephritis, and I believe the 
recognition of this case in its inception, and the re- 
course to proper measures, prevented the development 
of a grave and intractable interstitial nephritis. I am 
not able to attribute the accomplishment of any great 
benefit to any one remedy. The circumstance of his 
being able and willing to I'esort to any course recom- 
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mended by me was, however, of material benefit in the 
treatment. It may be that the kidneys got well pari 
passu with the cure and improvement of the rest of his 
system. The constitution of this patient was remarka- 
bly good. Equal success, however, has by no means 
always followed even the early discovery of mild inter- 
stitial nephritis, although albumin might be absent, as 
other cases of a light form have resisted treatment ; 
nevertheless, I believe that when the constitution is 
good, the case is recognized at an early period, and 
there exists every advantage necessary to treatment, 
recovery may be hoped for. And it is upon the early 
discovery of the nephritis that the opportunity of effect- 
ing a cure most depends. I believe that the tendency 
of many mild cases of nephritis in healthy subjects is 
toward recovery if other derangements of the health 
disappear ; I have often known such cases to recover 
without treatment of them. The usually mild nephritis 
without albuminuria, which is ordinarily present in 
phthisis, would almost always disappear if the latter 
recovered. The interstitial nephritis arising from cys- 
titis usually disappears with the cure of the latter. 
And as inflammations recover entirely in other organs, 
why should it be considered almost as a rule that inter- 
stitial nephritis cannot be cured ? or perhaps I should 
say, recover ? It is not always an affair of nephritis — it 
is also a matter of concomitant conditions, such as the 
amount of inflammation, time of its existence, constitu- 
tion of the patientj and the opportunities of employing 
the most suitable means of cure. 

The corrosive chloride of mercury, though it is un- 
doubtedly more suited to croupous nephritis, will some- 
times be found more useful than calomel in interstitial 
nephritis ; it may be that in those cases that it helps the 
affection of the epithelia predominates. At all events, 
I have found it useful in some cases where the latter 
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remedy did not prove so. When the condition of cir- 
rhosis is readied, neither of tliese remedies is capable 
of relieving it, but U must be considered that even in cir- 
rhosis there are frequently recurring and, indeed, some- 
times constantly existing acute conditions, and if estab- 
lished oi^anic pathological conditions are not benefited, 
further inroads may be prevented and fresh inflamma- 
tions arrested. 

The iodide of potassium would seem, on account of its 
known diuretic and resolvent properties, to be likely to 
be of use in many conditions of interstitial nephritis. 
That it often produces "absorption of indammatory effu- 
sions and iutiammatory thickening of organs" (Ringer) 
is conceded, but except in those cases of nephritis due 
to the causology I shall mention, I have not found it of 
very great value, except by virtue of its diuretic prop- 
erties, and those cases could have been helped as well by 
other remedies. 

Bartels says ; " Starting on the supposition that, 
whatever preconceived opinion we may entertain of the 
nature of the process of renal contraction, we must 
admit that in every instance we have to deal with a 
growth of interstitial connective tissue which exercises 
a prejudicial effect upon the true glandular cells, I 
aimed to restrain this process of proliferation, and with 
this intent turned my attention to the employment of 
iodide of potassium. This substance recommends itself 
to us in so many cases of hyperplastic connective tissue 
growth that it appeared to me to deserve more confi- 
dence than any other medicament in this particular af- 
fection likewise. I give iodide of potassium, in solu- 
tion, to the extent of 1.5 to 2 grammes {from 30 to 30 
grains) daily, and continue the use of this salt for an 
indefinite period, and I can assure my readers that I 
have never seen any prejudicial effects from the use of 
this substance taken uninterruptedly for many months. 
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As to any direct influence of the drug upon the quantity 
or quality of the urine (except showing its own pres- 
ence), I have remarked none whatever." ('' Cyclopae- 
dia," Ziemssen, vol. xv., p. 490.) 

It does not seem to me, in my experience, that it is 
capable of producing resolution of plastic inflammation 
in the kidneys, or absorption, unless given in very large 
doses, and in the acute recurrences and new eflEusions, 
which are the only conditions which any remedy can 
cure in chronic nephritis. In this latter affection an 
anaemic condition and exhaustion usually exist, which 
are increased by large doses of this alkali. I have 
known 75 grains to be given daily in an advanced stage 
of interstitial nephritis, with the effect of greatly in- 
creasing the previous debility. In acute nephritis I 
have found it of more use ; sometimes, I thought, bring- 
ing about resolution, diuresis, and diminution of albu- 
min. In chronic interstitial nephritis, however, diuret- 
ics are very seldom required. 

In nephritis accompanying or caused by syphilis, 
however, I have known the iodide to effect a cure ; a 
notable instance is the case of so-called waxy kidney 
described by Bartels (in Ziemssen). In syphilis it should 
be given in large doses. 

In the nephritis produced by lead-poisoning the iodide 
of potassium will undoubtedly, by promoting the excre- 
tion of lead, be of use, and in the gouty kidney or the ne- 
phritis of rheumatic gout I have found it of great value. 
Arsenic has sometimes proved beneficial in diminishing 
albuminuria and in relieving headaches and nausea. It 
is a mineral which under some circumstances improves 
the quality of the blood and increases nervous strength. 
I believe it does this by promoting the valid action of 
the assimilative system or correcting disturbances of 
certain organs whose derangement contributes to the 
development of debility and anaemia. From its patho- 
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logical effects upon the kidneys it should, in inflamma- 
tion of them, have a very great influence, unfavorable or 
favorable. Given in certain doses I have never known 
the former to result, but often the latter. I usually 
give j^ of a grain several times daily. I have given, 
however, Tg^ of a grain at a dose. 

Lead^ according to Geo. Lewald,* has been found to 
diminish the secretion of albumin in the urine and to 
increase the quantity of urine. Neither the diminution 
of the former nor the increase of the latter appeared to 
hold any relation to the quantity of lead administered. 

According to the homoeopathic materia medica it 
should be especially useful in this disease, though I 
have been able to flnd but one case where its usefulness 
is authenticated. I have not derived benefit from it. 

Prof. S. A. Jones, of the University of Michigan, took 
charge of the case of a patient, a man fifty- two years of 
age, a lawyer, with cirrhosis of the kidneys. Had been 
suffering for the last three years. There was frequent 
urination and some hyaline casts. No oedema ; some 
uric acid. 

Lead was administered in small doses without other 
remedies. A cure was not effected, but such an amount 
of benefit was conferred as to enable the patient to re- 
sume and continue work for a year. He died two years 
after, however. 

It is possible that this mineral, which has such a pois- 
onous effect upon the kidneys, may yet be found to 
possess curative properties in affections of them. 

Turpentine might be found of use where there is a 
feeble state of the renal circulation ; it should be given 
in drop doses to an adult, two or three times daily. Its 
effect upon the kidney and indications for its use seem 
very much the same as cantharides. 



^Ringer: Handbook of Therapeutics, p. 229. American Edition. 
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The chloride of gold has proved of great value in chronic 
interstitial nephritis. Under its use I have often known 
the albumin to diminish and disappear. Aside from its 
astringent properties I can advance no theory of its 
beneficial action except that it may exert an influence 
through the medium of the spinal cord and renal nerves, 
experience having shown it to be a nervous stimulant 
and tonic of great importance. I have found it of great 
value in aflEections of the genito-urinary system unac- 
companied by inflammation, as in seminal weakness, 
loss of power of the sphincter of the bladder, the various 
degrees of impotence, etc. At all events, its usefulness 
in chronic nephritis has sometimes been unmistakable, 
and it is likely to prove still more useful if the patient 
suflfer, as is usual, from nervous symptoms, hypo- 
chondriasis, irritability, vertigo, etc. The cMoride of 
gold and soda seems to produce very much the same 
effect as the chloride of gold simply. 

I administer these remedies in doses of from y^ to ^ 
of a grain three or four times daily, or even of tener. 

The tannate of sodium has, in my experience, been 
of use in diminishing albuminous exudations, though 
the accomplishment of this simply in chronic intersti- 
tial nephritis is not necessarily a great desideratum, 
unless the albumin be lost in considerable quantity, as 
the mere cessation of albuminuria does not always de- 
note an improvement in the nephritis. 

Of convallaria I have already spoken. It is of great 
use when there is a feeble action or organic affection of 
the heart, and it undoubtedly possesses some diuretic 
properties. As it is not cumulative it may in some 
cases be given more freely than digitalis. 

Nitro-glycerine is of value when there is great arte- 
rial tension, violent action of the heart with hypertro- 
phy and polyuria, although I have known it, in some of 
these conditions, to be valueless. In the case referred to 
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on p. 186, although I believe, after repeated examina- 
tioES, that nephritis was slight and secondai-y to other 
derangements, the pulse was hard and tense, there was 
increased and violent impnlse of the heart, and exces- 
sive flow of urine, for two weeks at least 24 quarts being 
passed every twenty-four hours. Under the influence 
of this remedy, a drop of a one per cent, solution being 
given four times daily, the urine fell from 12 to 5 quarts 
daily. Its use had to be suspended in three weeks, as 
it produced distressing, "bursting" headaches. 

The specific gravity of the urine in this case was, while 
the urine was so abundant, 998 to 1003 ; afterward it 
reached 1005, There had been but very slight albumi- 
nuria, at most not more than 5^ of one per cent. The 
microscope had shown no indications of nephritis except 
a few epithelia from the convoluted tubules. As this 
patient came under my care only a few days before my 
departure abroad in July, and he has been under my 
care again only for ten days, I hope at a future time to 
present fuller details of this case, which is full of inter- 
est from every point of view. 

Digitalis is a valuable diuretic wiiere the diminished 
flow of urine is dependent upon enfeebled action of the 
heart, and may, like convallaria, be administered in sim- 
ilar cardiac conditions. The comparative spheres and 
modes of action of these two remedies in cardiac de- 
i-angements are as yet not strictly defined. Digitalis 
has the merit of not being an irritant diuretic. It la 
more fully spoken of in Chapter XXI. 

Iron, esjwcially the chloride, is often of use in chronic 
interstitial nephritis ; it is especially so in enfeebled 
muscular action of the heart, alone or in combination 
with digitalis. Iron is ordinarily of most use in pro- 
portion as the hepatic, digestive, and assimilative func- 
tions are normal, and as the albuminous phenomena are 
remote from or independent of recent and fi*eah con- 
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gestion or inflammation. That it may be of use in con- 
trolling albuminuria is shown in Case VI., and in the 
following case, in which it was given in combination 
with quinine. Of its possible mode of action I have 
spoken in Chapter XXI. 

Case XTTI. — ^X , a carpenter, aged twenty-four ; natnraUy of a 

good constitution ; consulted me on account of frequent urination and 
debility. Had been suffering for several weeks. Urine albuminous, 
with epithelia from the kidney and pus corpuscles. Had had fever 
and ague and was somewhat anaemic. Gave 12 drops chloride iron 
after and 3 grains quinine before each meal. 

Under the influence of these remedies, rest, and appro- 
priate diet, the albumin, epithelia, etc., disappeared 
entirely at the end of some weeks. That this was a 
comparatively mild case* of interstitial nephritis there is 
no doubt, but "mild" only in that no symptoms of 
ursemic poisoning had declared themselves. I did not 
expect from these remedies the benefit that resulted. 
That the chloride (and likewise the phosphate) of iron 
is, however, of use in controlling albuminous exuda- 
tions I have many times found, and I believe them to 
be of value in subacute nephritis. The influence of the 
chloride of iron upon the circulation of the kidneys is 
well known ; as to the exact influence of the quinine I 
am not so sure. It is, however, of service where there 
has been much loss of albumin, and I have often found 
it useful in albuminuria. 

The value of nitric and phosphoric acid I have already 
referred to. (See Chapter XXI.) They undoubtedly 
aid greatly sometimes in diminishing albuminous ex- 
udations. 

It thus appears that the number of remedies which 
have alone been known to prove curative in chronic 
interstitial nephritis is not numerous. Nevertheless, 
these, intelligently administered, conjoined with other 
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measures and i-emedies, and aided by an early diagnosis, 
may effect a cure in many cases. 

Caatharides, of wiiicli I usually give a fiftieth or one- 
hundredth of a grain at a dose, prepared in the form of 
a trituration with sugar of raiik, has sometimea, in con- 
junction with corrosive sublimate or calomel, brought 
about a subsidence of the albuminous secretions when 
the two latter remedies seemed inefficacious. In one or 
two instances I have produced by it alone, diminution 
of albuminuria. Of the possible mode of its action I 
have already spoken. It seems more calculated to be 
of use In croupous nephritis. Aa a diuretic, however, 
its virtues are more apparent. I employ it more as the 
case recedes from the acute chai-acter ; being most ser- 
viceable if there be apparently a weak condition of the 
I'enal cu-culation. 

When we oonsider the close analogy between the 
symptoms and pathology of the gouty and cirrhotic 
kidney, we may hope, in the latter, to derive benefit 
from the same class of remedies and treatment that is 
useful in gout. In chronic gout, and sometimes, though 
rarely, in acute paroxysms of gout, small quantities of 
albumin are generally excreted. The gouty kidney al- 
most always presents the features of interstitial, seldom 
of croupous nephritis. 

When a gouty paroxysm is developed there is usually 
an excess of uric acid, preceding, or produced by, the 
renal disturbance, with diminished alkalinity of the 
blood, preventing its holding the urate of soda in solu- 
tion. This acidity may be and is generally due to im- 
paired activity of the cutaneous or hepatic functions, or 
to the malassimilation of food. 

We may, recognizing the important role that the liver 
performs in developing gouty and with it renal disturb- 
ances, often hope, where the kidney disease is accom- 
panied by marked hepatic derangement, in view of the 
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dependence of the former upon the latter, that the same 
class of remedies that is likely to be serviceable in af- 
fections of the liver may ameliorate the morbid condi- 
tion of the kidney. And this, indeed, we often find to 
be the case. 

Where there are marked hepatic symptoms benefit 
will often be derived from treatment appropriate to 
liver troubles. I place among the most valuable ac- 
cessories in such cases certain mineral springs, notably 
Carlsbad, Marienbad, and Vichy. The latter water, 
whose chief constituent is the bicarbonate of soda, is of 
use where the urine is acid, where the debility is not 
great and the functions of the liver are markedly de- 
ranged. According to Garrod, it is most useful in 
acute gout. It is indicated where an excess of uric 
acid is formed in the system. In the diflBiculty on the 
part of the kidneys of excreting the uric acid, Vichy is 
not serviceable. It aids in the formation of certain bil- 
iary acids and neutralizes acidity of the urine and ex- 
cess of uric acid in the blood. 

The waters of Carlsbad {Sprudel and Schlosshrunnen\ 
whose efficacy depends mainly upon the sulphate of 
soda, together with the carbonate, are of use more par- 
ticularly in proportion as the kidney aflEection is directly 
dependent upon that of the liver, though they are of 
value in conditions characterized by the existence of 
uric acid in excess.* The value of these waters in 
chronic fatty, enlarged livers, in gall-stones, etc., is too 
well known to expatiate upon. I have in mind one 
case of frequently recurring albuminuria in chronic 
gout, with great congestion and pain in the liver, ap- 
parently quite cured by two seasons at Carlsbad. 

The Buffalo Lithia Springs water ^ ''No. 2," in Vir- 

' It is but very recently that it has been discovered that the Sprudel con- 
tains four-fifths and the Schlossbrunuen two-fifths of a grain of the carbon' 
ate of lithia to the gallon. 
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ginia, should be, and has, indeed, proved of use where 
the uric acid diathesis is marked. The following is the 
analysis of the water made by Prof. Wm. P. Tonry, of 
the Maryland Institute, Baltimore : 

[Besnlts expressed in grains per imperial gaUon.] 

Springs No. 2. Grains. 

Sulphate of magnesia 0.885 

alumina 9.067 

lime 33.067 

Carbonate of potash . . 29.300 

Bicarbonate of lime 14.963 

Hthia 2.250 

baryta. 1.750 

iron 0.300 

Chloride of sodium 4.921 

silica 1.873 

Phosphoric acid traces 

iodine traces 

Organic matter small amount 

Total number of grains per gallon 98.376 

Sulphuretted hydrogen 8.3 cubic in. 

Carbonic acid gas 59.2 " 

Its alkaline constituents, and, most of all, the lithia, 
which it contains in considerable proportions, make this* 
water exceedingly valuable where alkaline waters are 
needed. The power of lithia as a solvent of uric acid is 
well known. The lithia waters are especially suited to 
the gouty kidney, and in this, except so far as any di- 
rect influence upon the cirrhosis is concerned, sometimes 
prove exceedingly beneficial. The iron contained in the 
Carlsbad and Buffalo waters adds greatly in anaemic con- 
ditions to their value. As a rule, the interstitial nephri- 
tis of gout, which Charcot calls the "gouty kidney," is 
accompanied by an excess of uric acid in the blood, 
whether causing or caused by the non-eliminative power 
of the kidney ; and although too much cannot be ex- 

15 
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pected from waters in relieving renal congestion or in- 
flammation, it is often of the highest importance to 
diminish the excess of uric acid, as severe crises and 
ursemic symptoms may thereby be prevented. I think 
in ordinary albuminuria, without advanced or marked 
signs of nephritis, the Buffalo lithia water is sometimes 
of use ; but cannot, so far as the action upon the kid- 
neys is concerned, recognize its applicability generally 
in chronic interstitial nephritis, with or without cirrho- 
sis, characterized by low specific gravity of the urine, a 
deficiency of uric acid, and perhaps by polyuria. It is 
likely to be of more value in nephritis where there is 
torpidity of the liver, acid dyspepsia, etc., and in cases 
characterized by a rheumatic diathesis. 

The Bilin water of Bohemia, which is imported here 
without deterioration, containing .110 grain of lithia 
and 23 grains of the carbonate of soda to the pint, 
together with the carbonates of magnesia, iron, sulphate 
of potash, soda, and alumina, has proved of great value 
in nephritis where the uric acid diathesis existed, partic- 
ularly if complicated with hepatic derangements. It is 
a valuable lithine water, and has many of the proper- 
ties both of the Carlsbad and Vichy waters. 

The Ballston Spa (United States Spring) water con- 
tains a very large amount of lithia (.950 grain to the 
pint), together with 0.208 grain of iron. It should be 
of use in many cases of nephritis attended with hepa- 
tic and digestive derangements. The same may be said 
of several of the Saratoga waters, some of them contain- 
ing lithia in considerable amount. 

The waters of Gontrexmlle (France) have proved of 
value. They are calcic, alkaline, and slightly ferrugi- 
nous and arsenical ; they are of use sometimes in diabe- 
tic complications, and especially in chronic cystitis. 
They are decidedly diuretic. 

The waters of Pougues (France), sodic-bicarbonate 



L 



CHRONIC IKTERHTITIAL NEPDRITIS — TREATMENT. 227 

and slightly ferrnginous, are somewhat similar to 
(chough not arsenical) the waters of Contrexville. Both 
these waters can be obtained here. 

It would seem as if the numerous excellent and easily 
taken effervescent salts of lithia now in use, as the ben- 
zoate, citrate, etc., should be serviceable in the uric acid 
diathesis. In a coarse way they certainly can do good 
by bringing about alkalinity of the urine ; still in chron- 
ic nephritis I should not employ them except as tem- 
porary measures. The greater efficacy of medicinal 
substances as found in natural waters is well known, 
waters which contain mineral constituents in feeble pro- 
portions conferring undoubted benefit in disease. 

The Marienbad waters very much resemble those of 
Carlsbad, except that they contain twice as much sul- 
phate of soda, and are cold, while the latter are warm. 
The Marienbad also contain more iron than the Carls- 
bad. 

B'ranzensbad, like the above two, in Bohemia, contains 
more sulphate of soda than Carlsbad, and less than 
Marienbad. It is valuable in the same class of troubles. 

Tarasp is situated in the lower Engadiue, at an eleva- 
tion of 4,000 feet; the waters of the springs contain a 
large quantity of sulphate of soda, 16 grains, and also 
29 grains of common salt, together with 27 of carbonate 
of soda to the pint ; tliey partake, therefore, of the prop- 
erties of Carlsbad and Vichy combined. 

The waters of St.^Nedatre, in Central France, are 
miidly alkaline and ferruginous, I think them of use in 
certain cases of nephritis not too far advanced. They are 
situated at an elevation of 4,500 feet, and consequently 
combine the advantage of mountain air. They can bo 
reached in about thirteen hours from Paris. 

The waters of Mont Dots, fifteen miles from St. 
Nectaire (arsenical and ferruginous), at an elevation of 
about 3,500 feet, may be resorted to in somewhat similar 
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cases to those likely to be benefited by the waters of St. 
Nectaire. 

La Bourhoule^ at an elevation of 2,400 feet, also in the 
same department (Pay de Dome), iron, strongly arseni- 
cal, containing four-fifths of a grain of arsenious acid to 
the gallon, and alkaline springs, are perhaps of more 
use than either of the preceding in albuminuria and 
in the gouty kidney, and in nephritis caused by an 
accompanying paludal poisoning ; they are of especial 
value in the cachexia produced by the latter cause. 
The waters have considemble diuretic properties. I 
have known patients suffering from chronic interstitial 
nephritis greatly benefited by them. The waters of 
Kreutznach^ near the Rhine (chloride of sodium, iron, 
bromide, and iodine), are of use where iron seems of 
value ; and some of the milder chalybeate springs of 
Saratoga^ some of them containing, as already stated, 
considerable lithia, should, in anaemic conditions, and 
where iron is of use, be serviceable, especially in the 
uric acid diatheses and in torpid livers. I have always 
thought that the large quantity of the carbonate of 
lime, however, which they contain (most of them 8 
to 14 grains to the pint), and which is found only in 
minute quantities in most of the European springs, 
militates against their utility in affections of the liver 
and kidneys. 

Wildungen^ in Germany, about six hours from Prank- 
fort (calcic, alkaline, and ferruginous), are suited to 
somewhat the same cases as St. Nectaire ; they are of 
additional value in chronic cystitis. 

I am certain that in nephritic disorders the employ- 
ment of mineral waters has not received the attention it 
deserves. I have had, in numerous visits to the Old 
World, manj^ opportunities of observing their beneficial 
effects. The spas of the Continent have the advantage 
of having each been analyzed quantitatively and of hav- 
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ing been well tried. It is only a matter of study to ob- 
tain miioh benefit from them from a therapeutic point of 
view, but the same discrimination must be observed in 
prescribing them as in selecting other medicines, super- 
added to which must be considered the suitability of 
the location and climate to the patient. Among the 
most useful works on mineral springs and health re- 
sorts may be mentioned those of Duraiid- Fardel and 
Constantin James, both of Paris; Ad. Joanne, "Lea 
Bains d'Europe" ; Madden, "Health Resorts," a fair 
compilation ; a very good work by an American author, 
Dr. Waiton, "Mineral Springs of the United States and 
Canada ;" Dr. MacPherson, "The Baths and Wells of 
Europe," London; Macmillan & Co.; also Eug. le Bret, 
" Manuel Medical des Eanx Minerales," Paris, a most 
excellent work; "The Mineral Waters of Europe," by 
Dra. Tichborne and Prosser James, London, 1883. 

Diuretics. — An essential feature of interstitial ne- 
phritis is that not only are anasarca andcedema usually 
absent, but the flow of urine is, on an average, in excess 
of that of the healthy kidney ; consequently the occa- 
sions for the use of diuretics are rare. In enfeebled 
conditions of the system, however, and of the heai-t, 
they are sometimes needed, and in advanced stages of 
interstitial nephritis the healthy tissue of the kidney is 
so limited that the quantity of urine falls below the 
avei-age. 

Broom,jimiper, and simple water increase the amount 
of urea, and they become endowed with increased value 
in proportion as thei-e is a diminution of urea in the 
urine. The alkalies, their carbonates, as tlie carbonate, 
bitartrate, and acetate of potash and urea, should be of 
use as diuretics when the secretion of urea falls below 
the normal. These remedies act not only as hydra- 
gogue cathartics, but as renal depurants. (See "Diure- 
tics," Chapter XXI.) 
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The alkaline diuretics cannot be employed much if 
there have been a great loss of albumin and the blood is 
very much defibrinated, nor in conditions of great de- 
bility or of feeble digestion. 

In enfeebled muscular and nervous action of the 
heart, strychnia, digitalis, iron, convallaria, and the 
fluid extract of coca are all to be considered. 

The Treatment of Various Urcemic Accidents. — Of 
these may be mentioned, as among the most trouble- 
some, convulsions and distressing itching, and prurigo. 

For the relief of the former the usual treatment of 
epileptic seizures must be employed ; but I think benefit 
may be often derived from the introduction of a supposi- 
tory containing, for an adult, 5 grains of bromide of cam- 
phor, with 25 or 30 grains of the hydrate of chloral. 

For the relief of the intense itching I have found 
nothing comparable to an infusion of conium leaves, 
prepared by steeping a drachm to a quart of water. 

Lotions or ointments, containing 3 to 5 minims of 
dilute hydrocyanic acid, may be employed. I have also 
found a lotion of staphysagria of great use, and an oint- 
ment containing five per cent, of naphthol has proved 
especially serviceable. 

Danger of Anaesthetics in Nephritis. — That this dan- 
ger may exist I think is shown in a paper by Dr. R. 
Van Santvoord, in the Medical Record^ March 10, 1883. 
He shows from various authorities, particularly Mr. 
Lawson Tait, that the administration of ether will pro- 
duce suppression of the urinary secretion. Although 
ether and chloroform are often without injury adminis- 
tered in nephritis, their use should, I think, be avoided 
if there be anuria or extensive structural changes in the 
kidneys. 



CHAPTER XXIV. 

TREATMENT OF CHRONIC CROUPOUS NEPHRITIS. 

After the consideration that has been given to the 
treatment of acute nephritis and chronic interstitial ne- 
phritis, there is comparatively little to be added under 
the heading of this chapter that may not be included in 
the last-named diseases. Chronic croupous nephritis is, 
I think, much less common than the cirrhotic kidney, 
and when it exists usually produces the large white kid- 
ney, the fatty, or the contracted kidney, each of which 
is in its nature incurable. 

Nevertheless there are forms and gradations of this 
chronic affection which are accompanied by severe 
dropsy and apparently entire breaking down of the 
system, which are cured ; probably permanent organic 
changes not having been fully established. Unless, 
therefore, unmistakable evidences are found of incur- 
able organic changes, and unless other conditions of the 
system militate against the possibility of recovery, the 
cure of the patient is always to be hoped for and at- 
tempted. 

It is within my own experience, as well as that of 
others, that cases are cured, and sometimes, too, where 
the rational signs and the enfeebled state of the patient 
seemed to extend but faint promise of recovery. Some 
cases I will give later. There is the advantage in the 
management of this affection, that it is usually discov- 
ered with a certain degree of readiness and prompti- 
tude; albumin is never absent, and the physical symp- 
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toms, as marked oedema, vomiting, or anasarca, are not 
long in making their appearance. Unlike chronic inter- 
stital nephritis, it is seldom chronic from the commence- 
ment, but is usually traceable to some assignable cause, 
or follows acute nephritis ; it is not, like the interstitial 
form, the almost constant concomitant of cystitis and 
phthisis. 

When I speak of a " cure " or. of recovery, I do not 
mean that the integrity of the kidney is absolutely re- 
stored. Loss of epithelia and their replacement by en- 
dothelia must occur ; there may be permanent atrophy 
of some tufts, some thickening of connective tissue, etc., 
but if the kidney be left healthy enough to accomplish 
its depurative functions perfectly, and the inflammatory 
process be entirely arrested, the expression is exact 
enough. 

Rest and Diet — The reasons why rest and the recum- 
bent position sometimes should be enjoined in chronic 
interstitial nephritis apply equally in chronic croupous 
nephritis. 

The excretion of uric acid in chronic croupous ne- 
phritis often remains normal, though that of urea is 
generally diminished. I believe it is owing to the non- 
retention of the former that ursemic accidents, as coma, 
epistaxis, convulsions, etc., are less frequent than in 
interstitial nephritis, where the uric acid excreted 
is diminished. A more highly nitrogenized diet may 
therefore be allowed, and indeed, so great sometimes'is 
the quantity of albumin lost (10 to 20 grains in twenty- 
four hours) that its waste must be supplied, if possible, 
by nitrogenous food. The freedom of its employment 
must be regulated by the conditions of the digestive 
system and the tendency to uraemic poisoning. 

Diaphoresis, — What has been said of the importance 
of this operation in other forms of nephritis applies es- 
pecially in this one. Not only are the kidneys relieved 
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o£ the burden of over-separation and excretion, and the 
calibre of its vessels diminished, but anasarcous and 
dropsical conditions are often at once relieved by it. I 
can endorse Bartels' opinions as to the importance of 
the sweating process : 

"In chronic pareuchyraatons nephritis also I have 
repeatedly found, after tlie adoption of a nietljodical 
diaphoretic treatment, that as soon as I succeeded in 
producing a profuse sweat every day, a more abundant 
excretion of urine set in, and that the percentage of 
albumin at the same time became reduced. Rosenstein 
also has laid stress upon the effect of diaphoresis in in- 
creasing the urinary secretion. In this fact it seems to 
me we have evidence not only of the symptomatic but 
also of the curative value of diaphoresis in the treat- 
ment of chronic nephritis. I have already intimated 
my opinion as to the manner in which diaplioresis acta 
on the pathological condition of the kidneys. I believe 
that by the long-continued and daily repeated liyper- 
jemia of the capillaries uf the skin the vessels of the 
internal organs— consequently those also of the kidneys 
— -are relieved of the excessive amount of blood con- 
tained in tiiera ; the result of this must necessarily be 
increased rapidity in the movement of the blood through 
the capillaries and veins wliich are in a state of inflam- 
matory dilatation. But this, furthermore, results in 
increased secretion, and tlierefore even in this way 
diaphoresis acts antiphlogistically upon the inflamed 
kidneys. In addition to this, too, the profuse perspii-a- 
tion depletes the general systemic circulation, for the 
sweat is derived from the blood and does not represent 
a direct transudation of the dropsical iluid. Now, 
although the vessels promptly reach their former state 
of repletion again by tlie absorption of this dropsical 
fluid, still, it cannot be doubted that a certain period of 
time must elapse before this is effected. All this is 
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time gained for the vessels of the inflamed kidneys- 



time for them to contract themselves to smaller cal- 
ibres, and this cannot be without its effect upon the 
function of these organs ; clinical experience also prov- 
ing that this effect is obtained. Patients urinate more 
freely just in proportion as the circulation, relieved 
from obstruction by dint of the diaphoresis, increases 
in speed, and the urine contains less albumin in propor- 
tion as the secreting vessels lose th^ir state of preternat- 
ural distention. Finally, I hold it to be established that 
the disturbances of nutrition provoked by inflammation 
may be completely set right by a sufficiently prolonged 
and consistent diaphoretic treatment." 

If the action of the heart and strength permit, the hot- 
air, vapor bath, or wet blanket may be employed, as 
described in Chapter XXI. I place them in what I 
think to be the order of their value. Pilocarpine, by 
hypodermic injection, and jaborandi, can be used if 
necessary. The baths can be employed daily or at 
longer intervals. 

Diuretics are more needed than in chronic interstitial 
nephritis, and are often indispensable to the relief of 
dangerous conditions, as dropsy of the pericardial sac, 
anasarca, hydro thorax, etc. For indications for their 
use, etc., see p. 168. 

The tannate of sodium (see Chapter XXI.) is suited 
to some conditions of albuminuria where astringent and 
diuretic remedies are likely to be useful. 

Gonvallaria and digitalis are not so often required as 
in interstitial nephritis, on account of the lesser fre- 
quency of cardiac complications ; but these may fre- 
quently occur, and at all events the diuretic properties 
of the former are often indispensable. 

Nitro-glycerine (glonoine) (see Chapter XXI.) has 
proved of benefit in a number of cases in promoting 
diuresis and in diminishing albuminuria and anasarca. 
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It seems of use especially where there is much arterial 
tension. I have given it conjointly with the sesquichlo- 
ride of iron, as suggested by Dr. Robson. 

Iron often proves of great value. The following illus- 
trates its usefulness : 

Case XTV. — ^Mr. G , aged eighty-one, six years ago suffered from 

great lassitude ; legs and body began to sweU ; urine found to be 
highly albuminous ; had had for a long time a duU headache, becom- 
ing after a time most intense. Frequent micturition in smaU quan- 
tities ; nausea and vomiting ; violent action of the heart and intense 
thirst. This case was pronounced chronic parenchymatous nephritis 
by one of our most eminent physicians, whose prognosis was that the 
patient could not possibly survive more than six or twelve months. 

The treatment mainly employed was iron, quinine, 
alcoholic stimulants, and hot-air baths, diuretics being 
resorted to in limine. A liberal diet of animal food 

was ordered. Mr. G , whom I had known for many 

years, has given me this account of his case, which I had 
watched with interest. At the end of three years from 
the commencement of treatment he was pronounced 
entirely cured. The kidneys are at present perfectly 
healthy, as I have had an opportunity of ascertaining, 
and the patient's health is now good. 

The patient's constitution, however, and that of his 
family are remarkably good, his ancestors being noted 
for their longevity. 

The treatment of this case and of Case X. was much 
the same. The two forms of nephritis, however, dif- 
fered. As in that case, quinine was given, but in 
neither is it possible to determine how important a fac- 
tor it may have been in relieving the kidneys. There is 
more reason for supposing, however, that the iron had 
a greater effect. As regards the use of alcohol, I have 
not found its direct influence upon the kidneys dele- 
terious. It does have such an influence, of course. 
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when used too freely, but I believe the influence of cer- 
tain pure spirits, as gin, whiskey, and brandy, in mod- 
eration, dry champagne, Rhine wines, and light claret, 
are likely to have a diuretic and salutary effect. 

Arsenic is sometimes of great use in chronic croupous 
nephritis. (See p. 192.) 

Its efficacy is shown in 

Case XV. — J. P , aged twenty-two ; chronic croupous nephritis, 

which had existed six or seven months at the least ; cause unknown ; 
anasarca of the limbs, nausea, vomiting, headache, and debility ; urine 
highly albuminous, and contained granular and hyaline casts. The 
case was completely cured by the administration of Fowler's solution, 
four or five drops after each meal, together with the tincture of cin- 
chona, a drachm before eitch meal. The case occurred nearly twenty- 
five years ago, and I had not then learned to employ the bath for the 
production of diaphoresis. I do not comment upon the case, but sim- 
ply state it. I have not, however, often found arsenic of great use. 

The value of the bitartrate of potash as a diuretic 
in chronic croupous nephritis is clearly shown in the 
cases reported by Dr. J. Hughes Bennett (p. 176). I 
have myself employed it with great benefit in subacute 
and chronic croupous nephritis. 

The mild and the corrosive chlorides of mercury have 
often proved serviceable, but much less so than in 
acute conditions. For indications and mode of use, see 
Chapter XXI. 

Gantharides have often been of use in diminishing 
albuminous excretion and in promoting the secretion 
and flow of urine. The efficacy of this remedy is often 
greatly increased by combining it with iron. 

Nitric acid is often of value, in albuminous and ana- 
sarcous conditions, in stimulating the flow of urine and 
diminishing albumin. (See p. 191.) 

Euonymus or its alkaloid, euonymine (see p. 194), 
may be useful in torpid conditions of the liver, as is 
also the muriate of ammonia, podophyllum, nitro-mu- 
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riatic acid, etc. Fuchsin and rosanilin nndoubtedly 
aid in dimkiishing albuminous exudation. Iodide of 
potassium^ unless in syphilitic conditions, has never 
proved of much use to me in this form of nephritis. I 
have found other diuretics more reliable, and this rem- 
edy has nearly always disappointed me. The experi- 
ence of Bartels is to the same effect. 

Lead. — If this remedy be of real use in chronic ne- 
phritis, its sphere should be more in the interstitial 
form. 

A case is, however, reported by Prof. Gatchell, then 
of the University of Michigan, of what was probably 
chronic or subacute interstitial nephritis cured by lead 
in conjunction with hot-air baths. The cure may have 
been due to the latter, although the experience of Le- 
wald shows that lead can diminish albuminuria. 

Lithia waters should also be most useful in the gouty 
kidney, or in nephritis accompanied by the uric acid 
diathesis, but there are certain conditions of deranged 
digestion, anaemia, etc., even in croupous nephritis, 
which would not be likely to be benefited by them. The 
mineral waters enumerated in the chapter on Chronic 
Interstitial Nephritis are here applicable, on the same 
principles as there mentioned. 



CHAPTER XXV. 

TREATMENT OF SUPPUBATIVB NEPHRITIS. 

When acute suppurative nephritis can be diagnosti- 
cated as an accompaniment of and caused by acute 
nephritis, if the abscesses are small, recovery may 
take place with the recovery of the latter, and this 
often occurs when the nephritis is the result of scar- 
latina or diphtheria. When it has this causology the 
treatment must be that of the acute nephritis. When 
it arises from blood-poisoning, the former of course 
must receive due consideration, but, at the same time, 
it must be remembered that with the suppuration there 
is more or less diffused nephritis, and such treatment 
as is likely to help this should be employed; indeed, 
this latter condition, with its treatment, should always 
be considered. When caused by calculi or cystitis, of 
course these must be removed or cured if possible; 
but it must always be borne in mind, unless evidence 
of disorganization or extensive suppuration exist, that 
often the abscesses affect only one kidney, that they are 
often small and circumscribed, and may heal up, the 
liquid contents of the small ones being absorbed, the 
rest being converted into a calcareous mass. Sometimes 
the abscess may empty into the pelvis of the kidney. 

When the abscesses open into the peritoneal viscera, 
or into the groin, the proper methods of evacuation must 
be employed. Extirpation of the kidney has been fre- 
quently successfully performed in suppurative nephritis 
produced by nephritic calculus, and from other causes. 
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(a) More extended trials lead me to consider the 
brine test a more sensitive one than the nitric acid. 

(b) When a proper light is not otherwise attainable, 
I find a kerosene or oil lamp with a large flame per- 
fectly satisfactory. 

{c) A case so forcibly illustrating the correctness of 
the views I present in the above chapter relative to the 
long existence that nephritis may have without albu- 
minuria, is at this moment, October 22, 1883, under my 
care, and I insert it here. 

It is that of a gentleman fifty-four years of age, of an 
excellent constitution ; his strength has been somewhat 
impaired for about three years, and he has suffered from 
dyspepsia, headaches, and debility. For two years 
previous to last spring I made examinations of the 
urine every three or four weeks, with the invariable re- 
sult of finding epithelia from the kidney, pus, and some- 
times blood corpuscles. No albumin could ever be dis- 
covered. 

Prom May to October 1st the patient was absent 
from the country. Since October 1st 1 have several 
times examined the urine, and have each time found 
from one-half to three-fourths of one per cent, of al- 
bumin. The microscopic appearances remain the same, 
and various symptoms of nephritis have become mani- 
fest. 
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Albumin, source and secretion of, 46 

absence of, in interstitial nephritis and cirrhosis, 146 
intermittence of, in interstitial nephritis, 133 
physiological, 39 
testing for, 49 

by heat, 49 
nitric acid, 50 
brine, 52 
picric acid, 53 
the doable iodide of mercury and potassium 

(Tanret's test), 55 
sodium tungstate, 57 
ferrocyanide of potassium, 58 
test papers, 58 
behavior of, with the various reagents, 60 
Albuminuria occurring in health, 39 

after food, 39 
after rest and fatigue, 41 
after severe brain work, 42 
from cold bathing, 42 
from reflex action, 42 
in healthy children, 40 
as a result of various derangements of the health, 44 
Alcoholic beverages in the treatment of nephritis, 209 
Alcohol as a factor in the production of nephritis, 124, 125 
Anaesthetics, danger from, in nephritis, 230 
Apis mellifica in the treatment of nephritis, 193 
Appendix, 239 

Arsenic in the treatment of nephritis, 192 
Arteries, atheroma and changes of, in interstitial nephritis, 135 
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Baths, hot air and Yapor, in the treatment of nephritis, 164, 209 
Bleeding, local, in acute nephritis, 180 

in nrsemic convulsions, 196 
Bright's disease, as understood by Bright himself, 76 

and nephritis, nomenclature of, 76, 77 

GaiiOMEL in the treatment of nephritis, 186, 212 
Gantharides in the treatment of nephritis, 190, 223 

pathological effects upon the kidney of, 190 
Capsule, Bowman's, 2 

changes of, in chronic croupous nephritis. 111 
Casts, directions for examining the urine for, 73 

importance and significance of, 61 

diagnosis of mucous and hyaline, 63 

nature and formation of, 65 

formed at the expense of the epithelia, 68. 

forms and varieties of, 71 

formation of, in chronic croupous nephritis, 107 
Cirrhosis, renal, 159 
Cirrhosis without albumin, 146 
Climatic resorts in chronic interstitial nephritis, 206 
Chloral in ursBmic convulsions, 196 
Counter-irritants in acute nephritis, 179 
Convallaria majaUs, its uses, history, etc., 171 

in nephritis, 171, 220, 234 
Corrosive sublimate, pathological effects upon the kidneys, 189 

in nephritis, 186, 236 
Qysts, mode of formation, 112 

DiAPHOBESis in nephritis, 164, 232 
DigitaHs in nephritis, 170, 221, 234 
Diet in nephritis, 164, 209, 232 
Diuretics in nephritis, 164, 168, 229, 234 

modus operandi of, 176 

saline and alkaline in nephritis, 176, 230 
Dropsy, absence of, in interstitial nephritis, 138 

Epithelia, varieties of, in the kidneys, 6 

rod-like structure, reticulum, and minute anatomy of, 7 

of, in inflammation, 14 
animals, 11 
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Epithelia, cloudy swelling of, 15, 87 

in the formation of easts, 68 

of the kidney, in diagnosis of nephritis, 150 

how to examine the urine for, 73 

Endothelia of the tubules, 18 

Ergot in the treatment of nephritis, 182 

Euonymus atropurpureus in the treatment of nephritis, 194, 236 
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GAiiiJO acid in the treatment of nephritis, 182 

Glonoine in the treatment of nephritis (see nitro-glycerine). 

Gold, chloride of, in the treatment of nephritis, 220 

Gold and soda, chloride of, in the treatment of nephritis, 220 

Glomerulus, the, 2 

functions of, 29 
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Iron, chloride, in the treatment of nephritis, 181, 221, 235 



Jabobandi in the treatment of nephritis, 167 
Juniper as a diuretic, 230 



EiDNET, atrophy of, 117 

general anatomy of, 1 

circulation of, 23 

connective tissue of, 23 

cirrhotic, the, 127 

epithelia, varieties of, in, 6 

granular degeneration of, 117 

gouty and cirrhotic, 127 

impermeability of, to uric acid in gout, 126 

as affected by lead poisoning, 128, 129 

tubules of j 2 

waxy degeneration of, 108 

zones of, 1 
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Lead in the treatment of nephritis, 237 

poisoning as a cause of interstitial nephritis, 128 

pathological effects upon the kidney, 128 

producing gout, 181 

interrupting the excretion of uric acid, 131 

Medullaby rays, 3 

Muriate ammonia in the treatment of nephritis, 195 

Mineral waters, yalue of, in nephritis, and authorities, 228, 229 

Mineral waters in the treatment of nephritis, 224 

Carlsbad, 224 

Buffalo Lithia, 224 

Bilin, 226 

Ballston, 226 

Contrexeville, 226 

Pougues, 226 

Franzenbad, 227 

Tarasp, 227 

St. Nectaire, 227 

Mt. Dore, 227 

Ereutznach, 228 

Saratoga waters, 228 

Wildungen, 228 

Marienbad, 228 

Nefuuitis, 75 

varieties of, 77 

no exclusive parenchymatous, nor interstitial, 77 

croupous, 79 

synonyms, 79 
acute croupous, definition of, 79 

diagnosis of, 85 
course and prognosis of, 85 
pathology of, 86 
etiology of, 80 
from irritants, 82 
malaria, 82 
treatment of, 163 
chronic croupous, 92 

synonyms, 92 
curability of, 231 
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Nephritis, chronic croupons, etioldgy, 92 

ages when most frequent, 96 
course and prognosis, 101 
diagnosis, 100 
pathology, 103 
pregnancy as a cause of, 96 
treatment of, 231 
interstitial, 117 
catarrhal, 117 
interstitial, synonyms, 117 

nature and nomenclature of, 117 

general pathological and histological changes 

in, 118 
acute and chronic, 119 
cm*ability of, 210 
general etiology of, 119 
caused by cold, 121 
gout, 126 
syphilis, 125 
lead poisoning, 129 
pregnancy, 130 
cystitis, 131 

valvular disease of the heart, 132 
among painters and workers in lead, 129, 130 
ages when most frequent, 120 
comparative prevalence in the sexes, 121 
duration of, 155 
diagnosis of, 100 
heredity of, 122 

hemorrhagic attacks in, 134, 135 
polyuria in, 134 

heart, hypertrophy of, in, 135, 137 
headaches in, 131, 138 
nitro-glycerine in treatment of, 183, 220, 234 
nitric acid in treatment of, 191, 222, 236 
without albuminuria, 141 
prognosis of, 155 
pathology, 156 
treatment of, 205 
suppurative, 114 

diagnosis of, 116 

course and prognosis of, 116 
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NephritiB, suppurative, etiology and pathology of, 114 

treatment of, 238 

Opium in nrsemic convulsions, 196 

PiLooABFiNE in the treatment of nephritis, 167 
Phosphoric acid in ursemic convulsions, 192, 222 
Polyuria in interstitial nephritis, 134 
PotasssB bitart. in nephritis, 176, 236 
Pregnancy as a cause of nephritis, 96, 130 

Best in the treatment of nephritis, 163, 222 

Bosaniline in the treatment of nephritis, 182 

Betinitis, albuminous, in chronic interstitial nephritis, 135 

Betinal changes in chronic interstitial nephritis, 137 

Bod-like epithelia, functions of, in urinary secretion, 3^ 35 

SooFABius as a diuretic, 175 

Tannate of sodium in nephritis, 183, 220, 234 
Tufts, Malpighian, description of, 2 

changes in, in chronic croupous nephritis. 111 
Turpentine in nephritis, 220 

UBiBMio accidents in interistitial nephritis, 134, 138, 140 

treatment of, 230 
Urea and uric acid, excretion of, in interstitial nephritis, 134, 138 

interrupted by lead, 130 
Urine, nature and sources of, 29 

Ludwig's theory of the secretion of, 30 

experiments of Overbeck, Heidenhain and others, illustrating, 
30 
Urinary extractives and urine, rod-like epithelia and tube system in 
formation of, 34, 35 

Vasa afferantia, 2 

Vasa efferantia, 2 

Vasa recta, 25 

Vision, disturbances of, in interstitial nephritis, 137 
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